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PREP ACE, 


Se. three years ago the publishers of the “ Dyer 
and Calico Printer” asked me to contribute to 
that journal a series of articles on silk dyeing; this I 
did, an article appearing in each issue of the ‘“‘ Dyer’ 
for 1889. These attracted some attention at the time, 
and it was thought desirable to put them in a more 
permanent and convenient form, the result of which 
is the following little book. 

While the substance of the book consists of the 
above-mentioned articles, I have rewritten them, and 
added chapters on Silk Printing and Finishing, and on 
Testing of Dyed Silks. 

I have endeavoured to bring the subject up to date, 
and the methods of using all the new coal tar colours 
which have of late years led to new developments 
in silk dyeing have been included. While aiming 
to make the book a practical one, I have avoided 


making it simply a collection of recipes, but have 


stated the principles of silk dyeing ciearly, as I 
believe a dyer who knows these principles thoroughly 
can easily apply them practically in producing those 
innumerable shades and tints which are required. 
Still, in the body of the book and in the Appendix 
willbe found many practical recipes. By the kindness 
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of several large firms of coal tar colour makers, | 
have been enabled to give in the Appendix an exten- 
sive series of patterns illustrative of the tints and 
shades obtainable by the application of many of the 
newest colouring matters placed on the market; to 
these have been added a few, specially produced for 
this work. 
GEORGE H. HURST. 


CHEMICAL LABORATORY, 
22, BLACKFRIARS ST., MANCHESTER 
December, 1891. 
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CHAPTER‘. 
SILKS. 


~ILK is the produce of the caterpillars of various 
species of moths, natives of India, China and 
Japan. The species generally known as the silk 
moth, Bombyx Mori, is very largely cultivated not 
only in its native countries, but also in Southern 
Europe; and the produce from this moth is specifi- 
cally known in commerce as “ Silk.” All other species 
of silk are denominated “ wild silks;” only a few of 
these are of importance, such as those from the Tussah 
and Muga silkworms. 

Ordinary Silk.—This is produced by the caterpillar 
of the silk moth (Bombyx Morr), fig. 1. This cater- 
pillar or silkworm feeds on the leaves of the mul- 
berry tree, and takes about thirty days to attain 
maturity, during which period the worm consumes a 
large quantity of food, casts its skin several times, and 
after thirty days begins to spin its cocoon, starting 
from the outside and ending in the inside; in this 
cocoon it passes its pupa stage. In fig. I @ is the 
caterpillar; 0, the pupa; c, the female moth; d, the 
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male moth, shown full size. The cocoon, fig. 2, is 
made up of a single fibre varying from 500 to 1,300 
yards in one unbroken length, with an average dia- 
meter of one-sevenhundredth of an inch. The cocoons 
vary in colour from white to yellow. The silk fibre 
is secreted by a pair of glands situated one on either 
side of the body below the intestinal canal. Fig. 3 is 
a diagrammatic sketch of this pair of glands, which 
consist, first, of two long and much convoluted tubes, 


1,1, in which the silk substance is secreted; second, 
of two expanded portions, 2,2, in which the silk se- 
ereted if 1,1, 1s: stored;: thind, of two ducts, 33. sor 
seripositors, which unite into one terminal duct, 4, 
from whence the silk fibre issues from the worm. This 
double system of secretory glands is the cause of the 
fibre of silk being formed of two strands, as described 
on page 5. As long as the silk is contained in these 
glands, it is liquid, but the moment it issues from the 
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duct, 4, into the atmosphere, it solidifies into the silk 
fibre as it is known in commerce. 

When the worms have completed the construction 
of the cocoons the latter are collected ; the pupz or 
chrysalides contained in them are killed either by 
heating in an oven or by means of steam: the latter 
process is preferable as it does less damage to the 
fibres, and it softens the silk glue, thus rendering the 
reeling of the silk more easy. At one time it was 


i 


) 
( 


i 


considered impossible to reel cocoons from which the 
moth had escaped, but it is now known that such 
cocoons can be reeled as easily as others. In the 
reeling process the cocoons are thrown into a basin of 
hot soap and water, for the purpose of softening the 
silk glue which binds the fibres together. The silk 
reeler takes a short brush and collects the ends of the 
silk fibre from two or three cocoons, joins these to- 
gether, and then reels them on the skeleton-wheel of a 
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reeling machine, thus making them into skeins. Fig. 4 
is a drawing of an Italian silk reeling machine. When 
one cocoon is nearly unwound another takes its place, 
as the extreme inner ends of the silk fibre are not of 
good quality. There is always some portion of the 


outside and inside more or less broken or damaged, 


which is thrown on one side. The best cocoons are 


SEER 
| 
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kept apart for recling into what is called Organzine 
silk, which owing to its greater strength is used for 
the warp of the silk fabrics into which it is woven. 
The poorer qualities of cocoons are reeled into cram 
silk, which is used for the weft. It is customary 
always to reel two fibres side by side, and to arrange 
that the thick portions of one fibre shall be contiguous 
with the thin portions of the other fibre, so that the 
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thread of silk shall be nearly uniform in thickness 
throughout its whole length. The reeled sill is then 
thrown several threads together to form the various 
qualities of silk yarns:—Organzine, tram, spun, net, 
etc., used in silk weaving. 

The Silk fibre, when examined under the micro- 
scope, is seen to consist of two circular fibres placed 


side by side longitudinally and firmly united. Occa- 


sionally they may be seen apart, but such instances are 
very rare. This structure 
of the silk fibre is shown 
in fig. 5, which is a mi- 
croscopic sketch magni- 
fied about 500 diameters. 
The double fibreis known 
in France as the dave, 
and the single fibre as 
the driv, and as there 
are no corresponding 
English equivalents we 
may adopt these terms 
here. Both are shown 
in the drawing, and the double structure of the brin is 
shown in the end sections given. The bave is the fibre 
as it issues from the silkworm. The fibre is quite 
devoid of cellular structure, and is nearly homo- 
geneous in appearance. Under polarized light the 
bave gives a grand display of colour. The brin, or 
single fibre, is seen to consist of two portions, an inner 
and an outer, the latter forming from twenty to 
twenty-five per cent. of the whole; this is about the 


> 


amount that silk loses in the process of boiling off 
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and therefore the outer portion of the brin consists of 


sericin, or silk glue (see below), and the inner cf 
fibroin, or true silk fibre. 

The diameter of each brin averages ;j;>5 of an 
inch, and that of the bave, or double fibre 51. of an 
inch, though there is some variation in silks from 
different countries in this respect. It is very elastic, 
and is capable of stretching about ~, of its length 
before breaking: 100 feet will stretch to 113 feet 
before the limit of elasticity is reached ; its breaking 
strength is about 23 drams. 

Chemical Composition of Silk.—LBy silk is here 
meant solely the produce of the mulberry silkworms, 
Bombyx Mori, and other Bombycide. Tussah and 
other silks are described further on. Very numerous 
researches have been made from time to time on the 
silk fibre by Mulder, Schorlemmer, Bowman, Knecht, 
and others, which show that in the raw silk fibre, the 
bave, or more strictly speaking, the brin, is composed 
of two bodies, first, a substance forming the outer por- 
tion of the brin, which is soluble in hot water, and 
which, owing to its adhesive character, is known as 
the “gum ” in this country, and “grés” in France, its 
chemical name being serzcin: second, the silk fibre 
proper, fbrozz, forming the central portion of the brin ; 
see fig. 5. Besides these two bodies proper others 
occur in smaller proportions. Mulder submitted two 
samples of silk to the successive action of hot water, 
alcohol, ether, and acetic acid, with the following 
results :— 
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Yellow White 
Italian silk. Almasin silk. 
Silk fibre (fibroin) . ; 
Matters soluble in water (sericin) 
alcohol 
ether 


acetic acid . 


ICO’OO I100'00 


The bodies thus extracted were subjected to further 
examination, and Mulder gives these results as the 
detailed chemical composition of the silk fibre :— 

Yellow White 

Italian silk. Almasin silk. 

Fibroin ; sae 54°04 
Gelatine . : : 20° 29:08 
Albumen . ; ; . 24a 26 A7 
Wax . : ; : , ; °3 1°41 
Colouring matter , ‘ ' axe exele) 
Resinous and fatty matter . ce 0°30 


IO00'OO I00°OO 


The proportion of fibroin here given is probably too 
low, and the albumen too high, owing to acetic acid 
having a solvent action on fibroin, and thus the 


percentage given for albumen must be too high, 


owing to the altered fibroin it contains. Experiments 
by other chemists show that about 66 per cent. of 
fibroin can be obtained from raw silk by treating 
with solvents. In practice during the boiling off 
process there is about 30 per cent. of loss. 
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Fibroin constitutes about 66 per cent. of raw silk. 
Cramerand Mulder give it the formula C, , /7,, V,O,, 
from which it will be seen that it is a nitrogenous 
product, and recent researches of Knecht and others 
show that it is an amido body having both acid and 
basic properties. It is a silky glistening substance, 
insoluble in water, but soluble in strong acids, alkalies 
and a solution of cuprammonium sulphate (Schweit- 
zer’s reagent). It is insoluble in ether and alcohol, but 
is slightly soluble in hot acetic acid. According to 
Weyl, strong hydrochloric acid converts fibroin into 
sericin, a body containing 17 per cent. less nitrogen 
than the former, the nitrogen which is lost being 
extracted in the form of ammonium chloride. 

Sericin or silk glue has the formula C,, 7,, VV, O,, 
from which it will be seen that it differs from fibroin 
in containing less carbon and nitrogen and more 
oxygen and hydrogen. It is probable that sericin is 
an altered product of fibroin, inasmuch as it has been 
noticed that when fibroin has been exposed to the air 
for some time, the external portion is so altered that 
it is soluble in water, having been converted into 
sericin by absorption of oxygen and water, thus :— 


C,,H.,N,O0,+O+H, O=C,,H,, N,0,. 


fibroin sericin 


Sericin can be obtained in the form of a colourless, 
odourless, tasteless powder. It swells up in cold water, 
and is rather more soluble in hot water than ordi- 
nary gelatine. Its solution in hot water gelatinizes on 
cooling, and is precipitated from its aqueous solutions 
by alcohol, tannic acid and solutions of metallic salts. 
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When boiled for some considerable time with water, 
raw silk loses its gum but not the fatty or other 
matter it contains, and the tenacity of the fibre is 
somewhat reduced. All hot liquids exert a similar 
solvent action on the gum, and for this reason it is 
necessary to carry on any mordanting or dyeing 
operations at as low a temperature as possible. 

Dilute mineral acids have no appreciable action on 
silk, but they have the property of imparting to it a 
peculiar “ scroop” or crackle, the cause of which has 
not been ascertained. Strong mineral acids rapidly 
destroy silk; sulphuric acid reduces it to a brown 
solution, from which, when diluted with water, the 
fibroin can be precipitated by tannic acid. Nitric acid 
also destroys silk, but moderately dilute nitric acid 
gives it a yellow colour, due to the production of 
xanthoproteic acid, the silk being considerably weak- 
ened by the operation. This reaction with nitric acid 
can be used to distinguish silk from cotton. Hydro- 
chloric acid dissolves silk even when used cold. 

Sulphurous acid, either in a solution or as gas, 
destroys the colour of raw silk, and is therefore of 
use in bleaching silk. 

Organic acids when used in the form of hot dilute 
solutions, simply remove the sericin, and have very 
little action on the fibroin; weak solutions of such 
acids as acetic, tartaric, and oxalic are largely used 
for restoring the lustre of silk after it has been boiled 
in soap, or dyed ; this is the basis of the brightening 
operation. 

Strong solutions of the caustic alkalies, potash or 


soda, completely and rapidly dissolve silk, especially 
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if applied warm; very weak solutions simply rcmove 
the sericin or gum from raw silk, and although they 
have no appreciable solvent action on the sillx fibre, 
yet they destroy its brilliancy or lustre, and more or 
less affect its colour, hence the use of the caustic 
alkalies in the treatment of raw silk is quite inadmis- 
sible. The carbonates of potash and soda act in a 
similar manner, completely dissolving the silk when 
used strong, but when weak their action is not so 
energetic, and is therefore more under control, though 
their use is not advisable on account of the risk run 
of damaging the silk fibre. Soap is almost the only 
alkaline substance that can be safely used for “boil- 
ing off” or “degumming” silk. Hot soap solutions 
readily and completely remove the gum and _ leave 
the fibroin lustrous, elastic, and strong. Being cheap 
and easily obtainable, soap is the degumming agent 
usually applied in all silk works. 

Borax is a weak alkaline salt that has no action on 
silk, but while very useful as a mordant for some 
colours that require an alkaline bath 
as a degumming agent. 

Lime water first causes the silk to swell, if the latter 
be steeped in it, and has an apparently softening 
action on the silk gum; if, however, the action of the 
lime water be too prolonged, the silk fibre has a 
tendency to become brittle. 


Potassium permanganate has an energetic action 


it is not useful 


) 


on silx, oxidizing it and causing it to turn brown, a 
sit of hydrated oxide of manganese being formed 
on the silk. On steeping the discoloured silk in a 


solution of sulphurous acid, the brown colour is dis- 
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charged, leaving the silk beautifully white and lus- 
trous. A process for bleaching silk, based on this 
reaction, has been devised, and used on a large scale 
with some success; it has been found, however, that 
the silk has a tendency to acquire a yellowish tint 
fter a time, or on boiling with soap or weak alkalies. 


a 

The bath of permanganate must not be too strong, 
nor must the silk be immersed for too long a period, 
or the oxidation of the silk will proceed too far, 
the fibre be too much attacked, and its strength 
deteriorated. 

If silk be allowed to steep ina solution of potassium 
bichromate, it is slowly oxidized, the silk acquiring an 
olive green tint due to the formation and deposition 
of chromium oxide in the fibre. This is useful in 
mordanting silk which is to be dyed with the alizarine 
dyes. The action of the salt is not very great, silk 
differing from wool in this respect; on this account 
bichromate is rarely used as a mordant for silk dyeing. 

Silk, when immersed in neutral or basic solutions of 
many metallic salts, such as alum, sulpnate of alumina, 
nitrate of iron, chloride of tin, acetates of iron, alu- 
mina, lead and chromium, etc., has the peculiar 
property of attracting to itself the oxides of the 
metals. This property is a very valuable one and 
much used in mordanting silk for blacks and those 
colours which require a mordant. In some Cases, as 
in those of nitrate of iron and perchloride of iron, 
the quantity of oxide absorbed from the solutions 
greatly increases the weight of the silk, a property 
not lost sight of by silk dyers. 

Silk is soluble in strong solutions of chloride of 
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zinc, from which it is thrown down as a precipitate on 
diluting the solution with water. It is also soluble in 
strong solutions of stannic chloride, 70° Tw., in an 
ammoniacal solution of copper, in an alkaline solution 
of copper sulphate and glycerine, this property serves 
to distinguish silk from wool and cotton, on which the 
solution has no action. The solution is made as 
follows :—Dissolve 16 grammes copper sulphate in 
r50 cc. water, add 10 grammes of pure glycerine, 
then add a solution of caustic soda until the precipi- 
tate which first forms is just dissolved ; much excess 
of caustic soda is to be avoided. 

Silk has the property of absorbing from the atmo- 


cent. of its weight—without any change in its appear- 


sphere a large quantity of moisture—from 25 to 30 per 


ance. As silk is very costly, it is worth while for a 
seller to keep his silk in a damp room before sending 
it out. On the Continent the silk centres have 
conditioning establishments, where silk is regularly 
conditioned for the amount of water it contains; it has 
been agreed that silk should be considered to contain 
normally 11 per cent. of water, and raw silk is always 
bought and sold on this understanding. Sce also 
Chapter VIII, “Assayine of Silk.” 


WILD SILKS. 


Under the generic name of “wild silks” there comes 
inte the market, chiefly from India, in a more or less 


fitful manner, quantities of silk derived from species 
of silk moths other than Bombyx, of which the most 
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important are Tussah, from Axntherca mylitta; Eria, 
from Adtacus ricint,; Ailanthus, from Adtacus synthia ; 
Muga, from Antherea Assama,; Selene, from Actas 
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Selene; Atlas, from Attacus Atlas ; Yama Mai, from 
Antherea Yama Mat. 

Tussah or Tussur silk forms the great bulk of the 
so-called “wild silk” which is imported into this 
country from India, and it is sent over in fairly large 
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quantities. It is the product of the Tussah silk-moth 
(Antherea mylitta), figs. 6 and 7, showing respec- 
I 


tively the male and female of this moth, which is 
found in all parts of India in large numbers. The 
o, § 
Coo ’ 
and the silk has a characteristic drab colour and 
strong odour. 

Tussah silk differs from mulberry silk in several im- 
portant features. In the first place the fibre of the silk 


cocoons are large, and have a peculiar shape, fi 


is longer, usually ave- 

raging 600 to 2,000 

yards in length; it is 

thicker, the average 

diameter being goo tO zt5th of 

an inch, and the bave is com- 

posed of a large number of 

fibrets, having a diameter of 

front. s0tO 2 Of an inch, 

which gives the fibre a peculiar 

striated appearance. Fig. 9 is 

a drawing of the Tussah silk 

fibre as seen under the micro- 

scope. The bave is more or less 

of a flat or ribbon form, and is 

frequently twisted as shown in 

the drawing; in this respect it 

resembles cotton. The number 

of fibrets show that the silk- 

secreting organs of the Tussah caterpillar are more 
complicated than those of the Lomébyx moths. Further, 
in mulberry silk, any colour that particular varieties 
of silk may possess is entirely in the gum, the fibroin 
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being quite white; the colour of Tussah silk per- 
tneates the fibre, thus making it very difficult to 
dleach. 

The Chemical Composi- 
tron Of Tussah silk has not 
been thoroughly investi- 
gated, and there is room 
for further research on this 
point. The latest investi- 
gations are those of Dr. 
Knecht,’ who found that 
boiling in water removed 
21-33 per cent. of sericin, 
etc.; there was O’OI per 
cent. of fatty matter and 
o08 per cent. of wax. On boiling in soap and water 
the sample lost 26°49 per cent. The fibroin was exa- 


mined, and found to have the following composition :— 


Carbon . ; : 47°18 per cent. 
Hydrogen : : O30: 
Nitrogen : 16°85 . 
OXYGEN « : ; : 29°67 - 


I100'00 =», 


Tussah silk fibroin contains more oxygen, less car- 
bon, and less nitrogen than silk fibroin, and has the 
formula. C,, H#,, NV,.O,.. Tussah silk differs from 
ordinary silk in the following ways: it is not so soluble 
in solutions of caustic soda, and is only partially 
soluble in strong hydrochloric acid, while ordinary 


[ox 
Oo 
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] famene) 


2 hanes . ” : rae] 
Journal Socy. Dyers and Colourists,” 1888, vol. iv. p. 88 
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silk dissolves immediately ; nitric acid dissolves it to 
a brown solution ; zinc chloride of 142° Tw. dissolves 
ordinary silk immediately, whilst it dissolves Tussah 
silk slowly. This is also the case with a solution of 
chromic acid. It is evident that Tussah silk fibroin is 
distinct from ordinary silk fibroin, both in its com- 


position and its properties. It is more difficult to 


bleach, and its affinity for dyes does not seem to be so 
great. 

Although India has a large number of silk-producing 
moths, very few are of any commercial importance; 
some, such as Eria silk from AZtacus ricint, Muga silk 
from Antherea Assama, are somewhat largely used in 
the locality where they flourish, yét rarely come into 
Ienglish commerce, probably because the collection 
of the cocoons is not carried on systematically. It is 
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only necessary, therefore, to refer to these wild silks 


very briefly ; for further details, Wardle’s “ Handbook 
on the Wild Silks of India” may be consulted. 

Eria Silk —This comes from the moth, AZtacis 
ricint, Which is found mostly in Nepaul, Assam, and 
the neighbouring provinces; it feeds principally on 
the castor oil plant (Aecznws communis) ; it is rather 


large, the female being the larger, and more rounded 
inthe body; probably it could be cultivated wherever 
the castor oil plant can be grown. The chemical 
composition and properties of Eria silk have not yet 
been properly investigated ; in its structure it re- 
sembles that of Tussah silk, the single fibre or brin 
being made up of fibrets. It is, therefore, reasonable 
to suspect that it will not differ much from Tussah silk 
in its properties, and in the methods to be used in 
C 
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bleaching and dyeing it. Fig. 10 is a drawing made 
with the microscope. 

Muga Silk.—This variety of silk comes from the 
Muga moth (Axtherea Assama), which belongs to the 
same family as the Tussah moth. It is found, as its 
specific name indicates, chiefly in Assam, and also in 
a small district in Dehra Dun, west of Nepaul, and in 


Dhurumpoor in Bombay ; it feeds on the leaves of the 
soom tree (Machilus odoratissima) ; it is a large moth, 
the female being much larger than the male, and very 
handsomely marked. The silk of the Muga worm 
very closely resembles Tussah silk in its structure (see 
Fig. 11), and there is scarcely any doubt that its pro- 


perties are very similiar, though no direct investigations 
have yet been made on it. 
Atlas Silk.—This is the product of the Atlas moth 
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(Azzacus Atlas), which is found abundantly in South 
India, in several districts in North India, in Ceylon, 
etc. The Atlas moth is the largest of the silk-moths, 
measuring from 7 to 8 inches from tip to tip of wings. 
Like the two wild silks just described, it is used only 
locally, and that only to a limited extent. From 
Fig. 12 it will be seen that it resembles Tussah in its 
structure. 

The other wild silks are of comparatively small im- 
portance, and do not need description here. 

The following table shows the comparative sizes and 
strengths of various silks :— 


Table of diameter, length, strength, elasticity of Silks. 


Silk. 


Diameter 
(bave) in in 


Mulberry (Bombyx Mori) .| sess | 16 | 2% [400 to 800yds. 
Tussah (Antherea mylitta) | gs0 | 2°3 | 7% |600 ,, 2,000 ,, 
Eria (Adiacus ricint) . .| roo | 18 | 24 | 
Muga (Antherea Assama).| 755 | 2°6 | 32 
Atlas (Attacus Atlas) . .| 953 222 35 
Ailanthus(A¢lacusCynthia)| vrs | 2°7 | 24 
Yama Mai(Azntherea Yama | | 

NEG Wis Mace ac - + al rego | 3° | 72 | 
Attacus Selene. . . . +| g60 | 24 | 35 | 
Antherea Pernyt. . . «| yiu | 2°3 | 43 | 


CHAPIER Tt: 
BOILING OFF AND BLEACHING OF SILK. 


a. BOMBYX OR ORDINARY SILK 


Fr’ AW silk generally contains a little colouring 
matter, although there are some varieties of 
Bombyx salle which come into the market having a 
considerable amount of colour (usually yellow). This 
colour in Bombyx silk exists almost entirely in the 
gum, and the removal of this by processes which are 
detailed below is generally sufficient to eliminate the 
colour and leave the silk fibre a good white. The 
general name given to such scouring processes is that 
of “ boiling off.” Sometimes the “ boiling off” does not 
entirely eliminate the colour, and in such cases when 
it is desired to have the silk fibre quite white it is 
subsequently subjected to the action of bleaching 
agents, usually burning sulphur, sulphurous acid, 
alkaline acid-sulphites, or hydrogen peroxide 
The “ boiling off” process comprises several opera- 
tions, and according to the manner in which it is 
performed, the several varieties of treated silks are 
distinguished in the silk trade. There are three prin- 
cipal varieties of such scoured silks, known as Botled 
off sik, in which all the gum has been removed ; 
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Souple silk, which has been so treated that a portion 
only (about one-sixth) of the gum has been removed ; 
and Ecru silk, which has been subjected to such gentle 
treatment that only about one-twelfth of the gum has 
been removed. 

“ Boiled off” silk is prepared by several processes, 
each of which consists of a number of operations, 
which have as their object the complete removal of 
the gum and colouring matter of the silk. The ordi- 
nary process of “ boiling off” silk is carried out usually 
in about three operations known as, Ist, Stripping, or 
ungumming (French, dégommage); 2nd, Boiling off 
(French, La cuzte); 3rd, Bleaching. 

Ist. Stripping. In this operation the great bulk of 
the gum is removed, and with it most, if not all, the 
colouring matter present. The operation is known in 
France as Dévommage, and in this country as “un- 
summing.” The operation is generally carried out in 
rectangular wooden vats measuring Io feet by 3 with 
a depth of 3 feet ; such a vat will hold about 80 lbs. of 
silk; a steam-pipe running round the bottom serves 
to heat up the contents of the vat. The skeins of 
silk are hung in this vat from wooden rods resting on 
the sides. If only small quantities of silk are to be 
treated, proportionately smaller vessels may be used ; 
in some works the vats are made of iron or of copper, 
but wood offers less risk of metallic stains, which are 
not easily got out of the silk. Sufficient water is 
used to allow the skeins to hang freely, not less than 
3 gallons to 10 lbs. silk, but more, if possible ; 3 Ibs. 
of good olive oil soap is dissolved in it for every 10 
lbs. of silk; and its temperature is raised to about 
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190° to 195° F. The silk is immersed and worked 
in it from half an hour to an hour, while the heat may 
be raised to 203° or 205° F. At first the silk swells 
up and becomes sticky, but after it has becn in the 
bath about five minutes the gum begins to dissolve 
and leaves the fibre glossy. At the end of the opera- 
tion the hanks are taken out, squeezed, and then 
rinsed in water containing about 1 lb. soap and 2 oz. 
soda to the gallon. 

If the silk is required to be very white, or is being 
prepared for pale dyes, then it is desirable and even 
necessary to use 2 or even 3 soap baths. The first 
soap bath contains 21 lbs. of soap for every 10 lbs. of 
silk, and is used as above; the second bath contains 
1: lb. of soap for every 10 lbs. of silk. The third 
soap bath, when used, may contain only 1 Ib. of 
soap to 10 lbs. of silk. The last soap bath may, 
by adding + lb. more soap, be used as the second 
soap bath for a new lot of silk, and similarly the 
addition of 1 lb. more soap to the second renders 
it usable for a new batch of silk. This plan of 
working not only leads to better results but econo- 
mizes soap. Experience is required for the due carry- 
ing out of this work, and it is in such cases where the 
material operated on is variable in character, that the 
practical man is enabled by his experience to stop the 
process when the desired effect has been obtained, for 
which no definite rules can be laid down in books ; 
the treatment in the soap baths should continue 
only just long enough to get the gum off; if further 
prolonged the fibroin will begin to take up colour 
from the bath, which it is difficult to remove afterwards, 
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If the water is at all calcareous a quantity of in- 
soluble lime soap will form in the bath, and if this is 
thrown down on the silk may prevent its proper 
stripping ; this fault may be cured by adding a little 
soda before making up the bath. 

Silk which has been weighted in the gum gives a 
great deal of trouble in the stripping bath, as the 
metallic bodies with which it has been weighted com- 
bine with the soap and form insoluble soaps, which 
are deposited on the silk ; causing it to be tarnished 
and sticky, and making the ungumming extremely 
difficult, if not impossible. These weighted silks 
should be treated by rinsing in water, then soaking in 
a warm bath at 100° to 120° F, of dilute hydro- 
chloric acid—one of acid to one of water—which will 
asa rule remove the great bulk of the weighty matter. 
After steeping in the acid for about two hours they 
are taken out and rinsed in clean water, when they 
are ready for the stripping baths. 

The soap baths after use are known as “boiled off 
liquor,” and are kept for use in dyeing silk, although I 
think that boiled off liquor is used in dyeing with the 
coal tar colours oftener than is necessary, especially 
where acid colours are used. 

Boiled off liquor is usually of a faint brownish colour, 
rather glairy in appearance, has a gravity of about 
1010 to 1:006 (2 to 14 deg. Tw.) and contains from 
1,250 to 1,300 grains of solid matter per gallon, of 
which some 900 to 950 grains (2 to 21 ozs.) are soap. 
A sample which the author examined contained 1,260 
crains per gallon, 135 grains of soda (Va, O) equal to 
about 944 grains of soap. A good deal of the “ boiled 
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off” and other soapy liquors from silk scouring and 
dyeing find their way into the nearest brook or river, 
thus polluting it to a very considerable extent. In 
] 
i 


view of t 


Vit 


1e possibility of legislation compelling manu- 
facturers to turn out the waste waters in a state of 
purity it behoves silk dyers and scourers to turn their 
attention to the recovery of the soap from their waste 
liquors. 

A good method is to collect the liquors in wooden 
tanks, heat up to about 150° F., and run in sufficient 
lime-water to precipitate all the soapy matter as an 
insoluble lime-soap, which is collected by filtering, 
treated with just enough hydrochloric acid to decom- 
pose it, and the mass heated to melt the fat into one 
mass on the top of the liquor; this fat is then sepa- 
rated, and can be converted into soap by the addition 
of sufficient alkali. 

Another more expensive and complicated plan, is 
to evaporate the liquors down in a multiple evapo- 
rating system (see “Chemical Trade Journal,” Jan- 
uary 3rd, 1890); the water which distils over could 
be used for making new bleaching and dye-vats, and, 
being pure, would answer better than ordinary water ; 
it could also be used with advantage in the ordinary 
steam-boilers, inasmuch as it would leave no scale. 
The concentrated liquor is treated with lime as be- 
fore. The liquors from the lime-soap still contain 
the silk gum or sericin; and as this body has no 
technical uses, it would not pay to recover it, yet it is 
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not desirable t it into the watercourses because 


of its decomposable character; perhaps the best plan, 
which would pay in the end, would be to concentrate 
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these liquors to complete dryness on the Porion Evapo- 
rator, and so recover the alkali they contain. Care 
must, however, be taken to add only sufficient lime to 
precipitate out the soap, so that no lime is left in the 
recovered alkali from the Evaporator. This alkalican 
be used for making fresh batches of soap. By such 
means organic matter is kept out of the watercourses ; 
the only waste liquor is what is formed on treatment of 
the lime-soap with acid to recover the fat, and it may 
be run away into the watercourses without fear of pol- 
luting them. These methods are merely suggestions as 
to what may be done with these waste liquors. They 
may not be applicable in every case, but a scientific 


opinion would soon put the silk-bleacher and dyer 


on the right track. 

2nd. Bozling off-—After the stripping, the next 
operation is the boiling off (French, La cuzte). The 
stripped silk from the last operation is put into bags 
made of hemp or flax, which are generally known as 
“pockets” by silk-dyers ; these are put into boiling 
vats or kettles, constructed of copper or other suitable 
material, and boiled for half-an-hour with Io per cent. 
of soap, after which the silk is well washed with clean 
water. Should this contain much calcareous matter, 
it is advisable to add a little sodium carbonate, to 
prevent the deposition of any insoluble lime-soap on 
the silk. 

It is not necessary to put the silk into bags; very 
often it is hung on wooden rods in the soaping vat. 
The soap tiquors left in the vats can be used to strip 
a fresh lot of raw silk, thus saving soap ; these liquors 


are used as “ boiled off” liquors for dyeing. 
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The quality of the soap used for the stripping and 
boiling off is of some importance, and care must be 
exercised in selecting it. If the silk is to be dyed in 
pale colours or left white, then only the best oil-soaps 
should be used, such as are white and free from any 
unpleasant odour. Perfumed soaps should be avoided. 
Olive oil and cocoanut oil soaps can be recommended ; 
the latter can be used-with very hard water, as it is 
much more soluble in water than any other kind of 
soap, but it frequently contains much water, which it 


is not easy to detect from the outward appearance of 
the soap. Castor oil soap is also very soluble, and is 
a good cleanser, but the odour of the oil is apt to be 
too persistent for whites or pale tints. Good white 
tallow-soap is excellent for this purpose. For black 
and sad colours, such as browns, etc., where the silk 
passes through many baths, the poorer qualities of 
soap will do equally well, as any unpleasant odour 
disappears during the process of dyeing, as well as 
any colour the soap may impart to the silk. Soaps 
made from oleic acid, palm oil or poor tallow, can be 
used for dark colours. 

3rd. Bicaching.—lIf the silk is to remain white, or 
to be dyed in pale tints, it has to be bleached after 
passing through the boiling off baths. Only one of 
the many processes will be described here, but further 
on descriptions of other methods will be detailed. 

Bleaching by sulphur—rThe silk is hung in closed 
chambers, so that it can be stoved with sulphur. It 
is most 


desirable that thes bers should be 


divided in two by a perforated false bottom; in the 
| 


upper part the skeins of silk are hung on wooden 
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rods, in the bottom portion sulphur is burnt. After 
the chamber has been filled not too tightly with silk, 
the doors are closed, and a quantity of sulphur placed 
in an iron pan is burnt uncer the perforated plate, 
generally 1 lb. of sulphur is allowed to from 25 to 
30 Ibs. of silk; the latter is allowed to hang from 4 
to 6 hours, when it is taken out, and well rinsed in 
water. If the silk is not white enough the stoving is 
repeated. Stoving with sulphur is a very unpleasant 
operation, as the sulphur dioxide gas has a suffocating 
effect when breathed by the operatives. It has a de- 
teriorating action on the metal-work of the stove, and 
the bleach is not permanent, for on treating the silk 
with soap or alkalies its original tint is restored. 
These defects are lessened by the use of alkaline 
sulphites, and entirely avoided by using peroxide of 
hydrogen. ‘The methods here indicated are detailed 
below. 

Souple silk is silk from which only part of the 
gum has been removed, and which has been treated 
specially to leave it soft and pliable. There are 
four operations: Ist, scouring; 2nd, bleaching; 3rd, 
sulphuring ; 4th, softening. 

Ist. Scouring.—The object of the operation is to 
remove the grease and a part of the gum. It is 
usually accomplished by treating the silk for 1 or 
2 hours in a bath of 1o per cent. of soap at from 85 
to 95° F., after which it is squeezed. This removes 
the grease and a little of the gum, while it causes the 
fibres to swell, and so opens the pores, making it 
capable of absorbing other materials more readily. 

2nd. Lleaching.—In this case the operation is done 
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with a mixture of I part of nitric acid and 5 parts of 
hydrochloric acid diluted with water to 5° or 6° Tw.; 
usually 1 of mixed acids to 15 of water is used. In 
this weak acid the silk is steeped for about 15 minutes, 
not longer, as the silk is liable to become yellow by the 
action of the nitric acid. After this acid treatment it is 
well washed in clean water and wrung out, when it is 
ready for the next operation of sulphuring. 

3rd. Swlphuring is done in the same way as pre- 
viously described, after which the silk usually has a 
hard rough feel, which is removed by the next opera- 
tion. 

Ath. Softening —French, assouplage. The silk is 
boiled in a weak bath of cream of tartar, 2 lb. of 
tartar in 10 gallons of water from 1 to I+ hours; 
wrung out and dried. The action of the tartar is 
somewhat uncertain; other bodies have been tried, 
Epsom salts, Glauber’s salts, with more or less suc- 
cess, but none are as good as tartar. 

Lcru Silk is white silk, from which only a small 
portion of the gum, but almost the whole of the colour- 
ing matter, has been removed. For ordinary Ecru silk 
the process is usually as follows: 1st. Washing in cold 
water ; 2nd. Washing in Io per cent. of soap at 80 to 
90° F.; 3rd. Sulphuring ; 4th. Bleaching; 5th. Wash- 
ing; Oth. Sulphuring. If a very white Ecru silk is 
wanted, then the following series of operations are 
employed : Ist. Cold soap 10 per cent.; 2nd. Washing ; 
3rd. Sulphuring; 4th. Bleaching; 5th. Washing; 6th. 
Soapiig with 10 per cent. of soap at 80 to 90° F’.; 7th. 
Sulphuring ; 8th. Washing; 9th. Treating with cold 
weak (1°5 per cent.) soda; 1oth. Treating with warm 
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weak (3 per cent.) soap; 11th. Washing; 12th. Sul- 
phuring ; 13th. Washing. These operations resemble 
those already described. 

Chappe Silk is usually only treated to the stripping 
bath described above. 

Spun Silks, Embroidery Silks, and twisted or corded 
silks require longer boiling than thrown silks; it usually 
takes from 1! to 2 hours’ boiling to remove the gum 
completely. 

Stripping or Deguinming by Steam.—A process of 
degumming silk by steam, first described by Samuel 
Brierley in an English patent (No. 4628), 1821, and 
more recently favourably spoken of by a writer in 
“Romen’s Journal,’ 1890. The skeins of silk are hung 
on wooden rods in a strong soap (30 per cent.) bath at 
a temperature of 145 to 150° F., being turned until 
they are thoroughly wet. They are then hung ina 
large box which can be closed hermetically. In this 
they are steamed for 20 to 30 minutes, at a pressure 
of 74 lbs. The silk gum dissolves, and flows off 
the silk into a cavity at the bottom of the steaming- 
box. The silk is next boiled in weak soap for 20 
minutes to remove whatever sericin may be left in it, 
after which it is well washed in water, wrung, and 
dried. It is thought that by this process there is a 
saving of soap,and that a better white is obtained be- 
cause any dirt, colouring matter, etc., flows away with 
the sericin to the bottom of the steaming-box. 


BLEACHING SILK. 


Often silk, after it has been boiled off, retains a faint 


yellow tint, which can be removed in several ways: 
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Ist. By sulphuring or stoving; 2nd. Bleaching by 
Peroxide of Hydrogen ; 3rd. Bleaching by Alkaline 
Bisulphites ; 3rd. By Tinting. 

ist. By Sulphuring.—The manner of carrying out 
this method has already been described (p. 26), and 
the objections to it pointed out. 

2nd. By Peroxide of Hydrogen.—This substance is 
unquestionably ze bleaching agent for silk and animal 
fibres. It is a colourless liquid, clear, limpid, without 
odour and taste, is sold of various strengths, as 10- 
volume, 20-volume, and so on, which means that when 
treated with potassium permanganate it gives off so 
many-—I0, 20, etc.—times its own volume of oxygen. 
It has never been obtained chemically pure, corre- 
sponding to the formula /7, O, which is given to it, 
but always in the form of solution. As a rule the 
commercial product is free from impurities. The 
method of using it is comparatively simple; the com- 
mercial article is diluted with water; the silk which 
has been freed from grease, etc., by boiling in soap is 
placed in the bath, and left there until it is bleached, 
then it is taken out, washed, and dried. For 10 |bs. of 
silk a bath may be made up with 46 gallons of water, 
2 gallons of peroxide of hydrogen (10-vol.), and a 
little liquor ammonia or borax. The silk is entered 
into this, and allowed to remain 12 hours; then it is 
turned over, and allowed to remain another 12 hours, 
after which it is heated to 120° F. from 2 to 3 
hours. If necessary, this process may be repeated 
until the desired whiteness has been attained. it is 
found that the bath is more stable when it is slightly 
alkaline, and is, therefore, more economical in use, 
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Other methods of using peroxide of hydrogen will be 
found under BLEACHING OF TUSSAH SILK. 

3rd. Bleaching by Alkaline Bisulphites—Lately a 
method of bleaching by the use of alkaline bisulphites 
has been described as follows :—Into a tank of a capa- 
city of r10 gallons is placed 66 gallons of bisulphite of 
soda of about 75 to 80° Tw., with sufficient zinc powder; 
after being thoroughly stirred up for 1 hour, it is 
allowed to settle for 12 hours: By the action of the 
zinc on the bisulphite of soda, hydrosulphite of soda 
and sulphites of soda and zinc are formed thus: 


3NaHSO, + Zn=NaHSO, + ZnSO, + 


Sodium Zinc. Sodium Zinc 
bisulphite. hydro- sulphite. 
sulphite. 


Na,SO,+,0. 
Sodium Water. 
sulphite. 


The zinc and sodium sulphites crystallize out, and 
are separated from the liquor; this is kept as free from 
air as possible, to prevent oxidation to bisulphite. The 
bleaching is done in a separate tank, one volume of 
the liquor is mixed with one volume of water to form 
the bleaching bath, the silk which has been soaped to 
remove grease, dirt, etc., is placed in this, and allowed 
to remain in it for 6 hours; it is then rinsed well in 
clean water, placed in a bath of weak hydrochloric 
acid, and again well washed. If not white enough, the 
process can be repeated. It is said the process gives 
very good results, but the author has had no practical 
experience of it. 
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Professor Lunge writes favourably of a combina- 
tion process of the sulphur and hydrogen peroxide 
methods; the silk is first sulphured or bleached with 
bisulphite, then it is put in a bath made of 7 gallons 
water, If gallons peroxide and hydrogen, and 1+ lb. 
silicate of soda for a few hours. This bath converts 
any sulphurous acid left in the silk into sulphuric acid, 
which can be washed away. 

By Tinting —This method is often called, especially 
on the Continent, “white dyeing of silk.’ The silk as 
it leaves the boiling-off process, has a faint yellowish 
tinge, which can be removed by tinting the silk with a 
little blue colouring matter, the two complementary 
colours neutralizing one another. The process consists 
in simply immersing the silk in a bath of water contain- 
ing a little methyl violet, indigo extract, or some other 
blue dyestuff; care must be taken not to add too 
much, or the silk will be tinted blue instead of white. 
Experience must be the guide of the dyer in these 
cases. 


6. BOILING OFF AND BLEACHING OF WILD SILKS, 


Weld Silks differ from mulberry silk in one impor- 
tant particular, they are more or less coloured, and 
this colour is distributed through the fibre, and is not 
on its surface as in the case of the cultivated silk, 
Consequently the process which is capable of giving a 
good white with the latter fails with the wild silks. This 


has been a great drawback to the use of wild silks, 
more especially with Tussah silk, which can be got 


in such large quantities ; however, all these difficul- 
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ties are now got rid of by the use of hydrogen per- 
oxide. 

There are many processes for bleaching Tussah silk, 
but they are simply modifications of one main process, 
One great difficulty is the existence of a small quan- 
tity of lime in Tussah silk, which acts injuriously in 
the ordinary boiling off process. A good method of 
boiling off and bleaching Tussah and other wild silks 
is the following :— 

Ist. Treat the silk with dilute hydrochloric acid, 1 
acid to 6 water, for about two hours, to remove lime, 
afterwards wash thoroughly. ‘This is beneficial in 
other ways than simply removing the lime: it clears 
away a good deal of dirt, gum, colouring matter as 
well, thus tending to keep the soap-bath cleaner. 

2nd. Boil in 20 per cent. of soft soap, or 5 per cent. 
of soda for 1 hour; wash well. 

3rd. Steeping for 24 hours in a weak, 1° Tw., bath 
of hypochlorite of ammonia. This latter body is made 
by mixing solutions of bleaching powder and carbo- 
nate of ammonia together, allowing this to settle, and 
using the clear liquor. After being steeped in this, 
the silk is treated to— 

4th, a weak bath, 2° Tw., of hydrochloric acid for 
20 to 30 minutes, after which it is well washed, 
then entered into— 

5th, a bath of peroxide of hydrogen, made as de- 
scribed on page 30, in this it is left for 24 hours, 
after which it is well washed. It should now be 
thoroughly bleached, but if not white enough the 
peroxide bath may be repeated. 

Koechlin gives the following process for bleaching 

D 
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Tussah silk: Prepare a bath with 22 gallons of water, 
22 Ibs. caustic soda, 66 lbs. soap, 11 lbs. calcined mag- 
nesia, 11 gallons hydrogen peroxide, 10 vol., and a little 
ammonia. The silk is steeped in this, or, better still, 
boiled in it fora few hours. He states that the results 
are excellent. 

A good method is, Ist, boil in clean water for 
‘ an hour, wring out; 2nd, boil in 30 per cent. soap, 
or 10 per cent. soda crystals for $ to 1 hour, wash in 
warm water, then steep in a bleaching bath made of 
40 gallons of water, 2 gallons peroxide of hydrogen, 
and a little ammonia, for 10 to 12 hours, repeat if 
necessary, finally well wash the silk. 

Another plan is to combine both the sulphurous 
and the peroxide methods as described on page 32. 


CHAPTER. il, 
DYEING BLACKS ON SILK. 


T)VEING Black on Sik is unquestionably the 
most important branch of silk dyeing, and 
it has probably received more attention than any 
other branch, and in consequence has been brought 
to a high degree of perfection. Blacks on silk are 
produced both from natural and artificial colouring 
matters, the former having retained their pre-eminence; 
for various reasons theartificial coal-tar blacks have not 
yet been able to displace them. We may group these 
blacks into three divisions, Ist, Logwood blacks; 2nd, 
Tannic blacks ; 3rd, Coal-tar blacks. 
ist, Logwood Llacks—These form the staple of the 
black silk dyer, who has carried their production to 
a high degree of excellence; but, unfortunately, be- 
sides aiming at a high state of perfection in the actual 


dyeing operation, the black silk dyer has also aimed at 


increasing the weight of the dyed silk, so that it is 
possible for him to receive I cwt. of raw silk and to 
send out 5 cwt. (!) of black silk, the extra 4 cwt. being 
additions made in the process of dyeing. This weight- 
ing of silk is a matter, in my opinion, to be fought 
against, but I am afraid it will require a good deal of 
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opposition, for the buyer, who cannot of course know 
what he or she is buying, will very frequently prefer 
an apparently cheap, heavy weighted silk to a (com- 
paratively) dear but pure silk which would wear longer, 
and therefore in the end be cheaper. Heavily weighted 
black silks are very brittle and liable to crack, espe- 
cially if kept folded; many people view black silk 
with disfavour for this very reason, and though they 
know that good serviceable black silk can still be ob- 
tained, yet because of their inability to tell good from 
bad, ladies do not buy as many black silk dresses now 
as formerly. 


Logwood black silk dyeing consists essentially of 
alternate treatments in separate baths with the mor- 
dants and dye stuffs suitable for producing the desired 
colour and weight. The number of treatments and 
the length of time taken in each operation depends 
upon the intensity of the black, and the amount of 
weighting which is desired to be attained. As the 
details of the operations are practically the same for 
all kinds of logwood blacks, the method of producing 
a heavy black will be described in detail, and the other 
varieties of blacks will only be mentioned in outline. 

Fleavy Black (100 per cent.) on Silk,—This is done 
as follows :— 


Ist. Boil off the silk as has been previously de- 
scribed. Page 20, eé¢ seg. 

2nd. Mordanting.—This is done in a bath of nitrate 
of iron. The sulphate variety is the best to use, that 
made directly froin iron and nitric acid does not give 
as good results for some reason or other. A bath 
of the nitrate is made of a strength of 40° Tw,, into 
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which is placed the skeins of silk, and they are well 
turned over in it for one hour in the cold; they are 
then taken out, all surplus liquor wrung out, the silk 
rinsed with water, and put back into the bath, and the 
turning, wringing, and rinsing is repeated. The silk 
has gained in weight by this operation, by having 


absorbed a quantity of oxide of iron from the bath. 
After the silk has been worked in the iron bath three 
or four times, the process is somewhat modified to 
insure the silk gaining weight. This consists in, after 
taking the silk out of the iron bath and wringing, 
dipping it in an old soap bath, or in a bath of “ boiled 
off” liquor for about t hour. A bath of soda crystals 
may be used instead of the soap with good results. It 
is repeatedly wrung out and reimmersed in the iron 
and soap baths which causes a deposit of iron soap on 
the fibre which adds to its weight. About eight opera- 
tions are necessary for a 100 per cent. black. The 
nitrate of iron as usually sold, is rather acid in its 
character, and as it works best when in a basic con- 
dition, it is advisable to keep the baths, when in work, 
as free from acid as possible. To render it basic the 
nitrate of iron is heated and a hot saturated solution 
of soda crystals is added until a precipitate begins to 
form, the mixture is then boiled for one hour after 
which it is ready for use. 

3rd. Blue Bottoming—The next operation is to dye 
the silk blue, which is done by immersing it in a bath 
of yellow prussiate of potash ( potassium ferrocyanide). 
This bath contains about 20 per cent. of the weight 
of the silk of the salt, to which is added Io per cent. 
of hydrochloric acid 30° Tw. The bath is heated to 
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150° F,, the silk entered and worked for half an hour, 
then 10 per cent. more acid is added, and the opera- 
tion continued for another half hour. The silk will 
now have acquired a deep blue colour, due to the 
formation of Prussian blue from the oxide of iron of 
the last bath and the yellow prussiate ; the acid by 
partially dissolving the oxide enables the reaction to 
take place more easily. The silk is then taken out 
and is, after rinsing, ready for the next bath. 

4th. Weighting bath—A catechu bath is now pre- 
pared by boiling 100 to 150 per cent. of the weight of 
the silk of catechu in water, straining off and using 
the decoction thus made. The bath should stand at 
4° to 5° Tw., strong baths are not advantageous. The 
bath is heated to a temperature of 120° F., the silk 
entered and worked for an hour; it is advisable, 
though not absolutely necessary, to allow it to steep 
over night. The silk absorbs the tannin matter of 
the catechu from the bath, which increases its weight 
from 10 to 12 per cent. A heavier weighting can 
be effected by using the bath at 150° F., when not 
only does the silk absorb the tannin, but the blue on 
it is decomposed, and the tannin combines with the 
oxide of iron on the silk, and the latter increases in 
weight from 35 to 40 percent. To attain the heaviest 
weights it is necessary to work for 2 hours at 150° F., 
and then leave the silk steeping in the bath all night. 

The catechu bath can be freshened up by adding 
new catechu decoctions or liquors of 18° to 20° Tw. 
strong, keeping the bath at about 5° Tw. Asarule 
old catechu baths work better than new ones, the 


colour becomes deeper and more pleasing, and the 
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weighting heavier. The pale variety of catechu (gam- 
bier), should be used, as the dark variety (cutch) does 
not yield satisfactory results. The colour imparted 
to the silk at this stage of the operations by a cutch 
bath, does not resist the action of the soap baths 
which are subsequently used, as does the colour 
obtained from a gambier bath. 

This bath is a most important one in the dyeing of 
weighted black silks, and the dyer, by regulating the 
conditions of its use, has at his command the means 
of varying the weighting of the silk to an astonishing 
degree. For light weights 100 per cent. of catechu 
only is required, for heavy weights 200 per cent. may 
be used. 

For very heavy blacks it is necessary to use tin 
crystals with the catechu. This combination is carried 
out as follows :—A catechu bath is prepared as before 
and the silk is worked in it from I+ to 2 hours at 120 
to 150° F., it is then lifted out and wrung; Io per 
cent. of tin crystals previously dissolved in water are 
now added to the bath, in which the silk is then com- 
pletely immersed, the liquor being kept at I50° to 
160° F., for two hours, the silk is then left in the bath, 
which is allowed to grow cold, for 12 hours ; it is then 
taken out and rinsed, in readiness for the next bath. 


The proportion of tin crystals used is regulated by 
the number of iron baths that have been previously 
given to the silk; if 2 baths of iron have been given, 
5 per cent. of tin crystals is used; if 4 to 5 baths of 
iron, then 8 to 10 per cent. of tin crystals; if 8 iron 
baths have been given then 15 per cent. of tin crystals 
should be added to the catechu bath. The action of 
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the tin is somewhat obscure, probably it is complex ; 
a tannate of tin will be deposited on the fibre ; part 
of the oxide of iron already on the fibre which is in 
the state of ferric oxide will be reduced to ferrous 
oxide, at the same time tin oxide will be deposited on 
the fibre; when the silk is exposed to the action of the 
air, the ferrous oxide will absorb oxygen and be con- 
verted into ferric oxide—all these various reactions 
tending to one end, increasing the weight of the silk. 

The catechu-tin bath after being once used cannot 
be freshened up in the same way as a simple catechu 
bath, and hence must be thrown away. 

After the silk has been worked on the catechu-tin 
bath, it is a good plan to give it half an hour ina 
plain catechu bath, the tannin of which combines with 
the oxides of tin and iron on the fibre, fixes them, 
and is fixed by them. 

All the operations so far have had for their object 
the weighting of the silk, although the bluing and 
catechu baths will have some influence on the finished 
result ; after these come the dyeing operations proper. 
These are at least two in number, Ist, the mordanting, 
2nd, the dyeing. The first of these forms the fifth 
operation in the series. 

sth. Mordanting. A bath of iron liquor (pyro- 
lignite of iron) at 12° to: 14°: Tw.;.and.at 122° ‘to 
130° F. is provided. ‘The silk is entered, well worked 
in this for one hour, then wrung out and hung up to 
age for two hours, after which it is ready for the next 
operation. 

6th. Dyeeng—A bath of logwood liquor of 8° Tw. 
is prepared. ‘This will take from 40 to 50 per cent. of 
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the weight of the silk or logwood, or an equivalent 
quantity of extract (from 5 to 10 per cent.); if a jet 
black is required a little fustic (5 to Io per cent.) 
must be added. To this bath, when ready, 25 per 
cent. of soap is added. It is used at a temperature of 
150° F. The silk is entered and worked for one 
hour, then it is taken out and wrung. Sometimes the 
black does not come up full enough, in such a case the 
treatment in the catechu, iron liquor, and logwood 
baths are repeated. 

The next operation in the process has for its object 
the restoration of the lustre and “feel” to the silk, 
which has to some extent been deteriorated by the 
many operations through which it has passed. 

7th. Brightening is carried out by passing the silk 
through a bath of Gallipoli oil; 2 to 5 per cent. of the 
oil is made into an emulsion by shaking it up with a 
strong saturated solution of soda crystals, or a weak 
caustic soda solution of 3° Tw. may be used. When 
the oil is thoroughly emulsionated, it is added to the 
brightening bath, the silk worked in it until thoroughly 
impregnated with the oil, then it is taken out, the 
surplus liquor wrung out, and it is dried. The addi- 
tion of a small quantity—+ to I per cent.—of acid is 
advisable ; organic acids, such as citric, oxalic, tartaric, 
or acetic acids are the best, though sulphuric acid may 
be used ; I have obtained very good results with oxalic 
acid. Gallipoli oil is commonly used, but any other 
oil is equally good. I have used sulphated castor oil 
with very good results, and it possesses these advan- 
tages over Gallipoli oil, that it is soluble in water, 
hence the silk gets more uniformly impregnated with 
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it, and that it has no tendency, like Gallipoli oil, to 
separate out from the bath, which increases the labour 
of preparing the bath, and prevents a uniform oiling 
of the silk. 

Blacks of different weightings are got by varying 
the operations, by increasing or decreasing the num- 
ber of iron and catechu baths, and as hints on this 
point have been given, it is not necessary to deal further 
with the subject. 

Lead was used at one time as a weighting agent in 
conjunction with iron, but is now rarely employed. 
It gave a rather bluer shade of black than that given 
by the process described above. This method was 
carried out as follows:—A bath of basic acetate 
(sugar) of lead is prepared by boiling 13 lbs. white 
acetate (sugar) of lead with 9 lbs. of litharge in suff- 
cient water for two hours, finally making the bath 
stand at 52° Tw. Into this the silk is dipped from 
seven to nine times, it is then wrung out and hung up for 
six hours, or over night. A bath of sulphuric acid of 
8° Tw. is prepared, and into this the silk is entered 
for a few minutes, taken out, washed well with water, 
passed through a soap lye, rinsed, and wrung out. It 
will now be weighted to about 50 per cent.; if a 
greater weighting is required, the various operations 
are repeated as often as may be necessary. When 
the silk has been weighted sufficiently, it is ready for 
the first dye bath, which is made with logwood liquor 
of 8° Tw., containing a little soap, in which it is 
allowed to remain for an hour, being turned at in- 
tervals ; the temperature of the bath should be about 
120° F. It is taken out, washed, and entered into a 
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bath of iron liquor (pyrolignite of iron) at 40° Tw., in 
which it may be allowed to steep from twenty-four to 
forty-eight hours. After wringing it is entered into 
the second dye-bath, made of logwood liquor, at 
8° Tw., 25 percent. of soap and 5 per cent. of fustic 
being added. This is used at from 150° to 180° F,, 
and the silk is worked in it from one and a-half to 
two hours. Then it is wrung out, re-entered into the 
iron liquor, wrung out, and allowed to steep for twenty- 
four to thirty-six hours in a bath of gall liquor of 
15° Tw., and again dyed in the logwood bath. As 
a rule it will only require brightening to finish it. 

Light Black.—A simple unweighted black on silk is 
obtained by the following process :—Ist, Boil off as 
usual ; 2nd, Mordant in a cold bath made by mixing 
equal parts of nitrate and pyrolignite of iron together, 
the strength of the mixed bath being about 35° to 
40° Tw.; 3rd, Dye in a decoction of logwood at 
8° Tw., adding about 5 per cent. of fustic. Some 
dyers make this bath of 50 per cent. of the weight of 
the silk of logwood, 5 per cent. fustic, 5 per cent. 
copperas, 5 per cent. verdigris. It is used at 140° F.; 
4th, Dye in a bath of logwood and soap ; 5th, Brighten 
with oil. 

English Black.—This old Black is dyed according 
to the following scheme :—Ist, Mordant with nitrate 
of iron, preferably made basic ; allow the silk to lie in 
the air for a few hours, then wash and soap at 180° 
to 190° F.; 2nd, Dye with 50 per cent. logwood, 10 
per cent. fustic, 10 per cent. copperas, and 2 per cent. 
verdigris ; 3rd, Dye in a new bath with logwood 35 
per cent., and soap 20 per cent.; 4th, Brighten with 
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oil and acid. This black is not so much used now 
as it was twenty years ago; methods of dyeing which 
give more weighting have displaced it, especially the 
system which was introduced about 1860, and known 
as Lyons black. 

Lyons Black.—This is not a heavy black, the amount 
of weighting not exceeding 10 per cent. The process 
in outline is :—1st, Mordant in nitrate of iron, 50° Tw., 
once, wash; 2nd, Soap; 3rd, Dye blue with yellow 
prussiate (ferrocyanide) of potash, acidified with 
hydrochloric acid ; 4th, Mordant with nitrate of iron 
as before; 5th, Catechu bath, 50 per cent.; 6th, Mor- 
dant with a cold bath of alum, wash; 7th, Dye with 
logwood 50 per cent. and soap 20 per cent.; 8th, 
brighten. All these operations being carried out in 
the manner already described. 


2ND. TANNIN BLACK. 


Tannin Blacks are dyed on silk without logwood, 
and are produced with such tannin substances as 
sumac, chestnut, galls, valonias, catechu, etc. These 
tannin blacks can be dyed in shades varying from a 
blue or purple to jet black; in weight from 0 to 200 
per cent. or even higher. They are not difficult to 
dye, and are very durable in wear ; they give soft and 
full feeling silks and are therefore much used for sew- 
ing and embroidery silks, trimmings, plushes, etc. 
The following descriptions will show how these tannin 
blacks are dyed, but the processes can be varied toa 
great extent. 

Fine Souple Black.—ist. Mordant in the manner 
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previously described (p. 36) with a bath of basic sul- 
phate of iron, using it at from 30° to 35° Tw. 

2nd. Prepare a bath, of 50 per cent. “of the weight of 
the silk, of soda crystals. Heat from 90° to 100° F. ; 
enter the silk and work for one hour, lift, wring, and 
wash. These operations are repeated according to 
the weighting desired. Fora light souple, weighted 
to 50 per cent., one bath is sufficient ; for 70 per cent. 
weighting, two baths are required; for 80 per cent., 
three baths ; for 100 per cent. four or five 

3rd. The silk is now dyed blue with a bath of 
yellow prussiate and potash acidified with hydrochloric 
acid in the same manner as logwood blacks (see 
p. 37). 

4th. Soupling bath. The next operation has for 
its object the soupling or softening of the silk ; this 
is done in a bath containing a decoction of 20 per 
cent. of galls, and 20 per cent. of divi divi. The bath 
is heated to 200° F.; the silk well worked in it from 
two to three hours, or until it has acquired the desired 
amount of souple; then it is left inthe bath until the 
latter is cold, after which it is taken out, wrung 
slightly ; 10 per cent. of tin crystals are now added 
to the bath, and after thoroughly stirring, the silk is 
re-entered, worked for half-an-hour to an hour, taken 
out, wrung and washed. The bath is useless after- 
wards, though the tin it contains is worth recovering. 

5th. The silk is now soaped in a bath centaining 
about 25 per cent. of soap at a temperature of 50° F. 
for one hour ; it is then wrung out and washed. 

As arule, the black so obtained will be deep enough, 
but if not, operations 4 and 5, with an immersion in a 
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weak iron bath, if necessary, will bring it up to the 
desired shade. 

6th. Brightening, which is done with oil (see p. 41). 

Another black on silk is obtained by the following 
series of operations :— 

Ist. Tannin bath. This is made of chestnut ex- 
tract and stands at 10° Tw. About 100 per cent. of 
extract will be required. The silk is entered and 
worked sufficiently long to give it the necessary 
amount of souple, which depends on the quality of 
the silk being dyed. Chinese silk requires a longer 
time and a hotter bath than Italian silk. Indian silk 
takes about one hour, and a temperature of 180° F. 

2nd. Iron bath. The silk after being taken out of 
the last bath is entered into a bath of iron liquor 
(pyrolignite of iron) at a strength of 12° to 14° Tw 
the temperature of the bath being about 120° F.; i 


) 


in 
this it is kept for half-an-hour, then it is taken out, 
wrung, and hung in the air to oxidize for five to six 
hours. It is then re-entered into the chestnut bath at 
about 100° F., wrung lightly, and again passed into 
the iron bath. These operations are repeated accord- 
ing to the depth of colour and weighting required. 
Two repetitions will give a fair black, weighted to 
about 50 per cent.; four will give about 100 per cent.; 
eight up to 200 per cent. ; fourteen or fifteen up to 400 
per cent. The iron bath may be freshened up by 
additions of new, stronger liquor, keeping it at 12° Tw., 
which is a good working strength. It gets acid, and 
consequently useless, by long working, and it can be 


restored by heating with scrap iron, skimming off any 
scum that may collect, and bringing it up to 12° Tw 
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by adding new pyrolignite. When the silk is properly 
dyed, it can be brightened by methods already given. 

Raven Black on Suk.—This is a purplish-black, and 
is obtained as follows: Ist. Boil off the silk. 2nd. Pre- 
pare a bath of a decoction of 20 per cent. of sumac, 
and 30 per cent. of valonias; heat to 150° F., enter 
the silk, work well for one hour, then allow it to 
remain in over-night. 3rd. Prepare a bath with bark 
extract, 15 per cent.; copperas, 10 per cent.; heat to 
120° F., enter the silk, work for one hour, then allow 
it to cool, the silk remaining in the bath in the mean- 
while ; lift and wring. 4th. Work again in the original 
sumac and valonia bath for one hour, wring. 5th. 
Prepare a weak (5° to 8° Tw.) bath of pyrolignite of 
iron, run the silk through this fora quarter ofan hour, 
take out, wring lightly, hang in the air for five to six 
hours, then wash. 6th. Brighten with oil and acid in 
the usual way. This gives a fine purplish-black on 
the silk 

Sometimes after dyeing the silk has a rough, harsh 
feel, which it is necessary to remove; this may be 
done by oiling it, or by treating the silk to a fuller’s 
earth bath. A quantity of fuller’s earth (proportion 
1 lb. to the gallon) is well stirred into warm water. 
The silk is well worked in it for about half-an-hour, 
taken out, wrung lightly, then hung up to dry, after 
which it is beaten to get out the surplus fuller’s 
earth. 

Tussah and other wild silks can be dyed black by 


the processes given above; it is, however, essential 
that they be well “boiled off” and free from grease, 
otherwise the mordants and dyes do not take well 
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Moyret gives the following process for dyeing black 
on Tussah silk: 1st. Boil off with weak caustic soda, 
wash well. 2nd. Mordant with nitrate of iron (the 
basic variety gives the best results), fix in weak caustic 
soda. 3rd. Dye blue with ferrocyanide of potassium 
(yellow prussiate of potash) in the usual way. 4th. 
Tan the silk with chestnut extract (see p. 46). 5th. 
Mordant with iron liquor (pyrolignite of iron). Repeat 
the 4th and sthtreatmentsif necessary. Oth, Brighten 
with oil and acid. 

With care very little difficulty should be experienced 
in dyeing wild silks black. 

The shade of black obtained by the processes de- 
scribed above is largely dependent on the kind of iron 
mordant used. Pyrolignite of iron (iron liquor), and 
ferrous sulphate (copperas), give blue shades of black, 
With all varieties of nitrate of iron redder shades of 
black are obtained ; by using a mixture of both mor- 
dants, a jet black is obtained. The variety of tannin 
material used also has some influence. 


3RD.—COAL TAR BLACKS. 


The blacks obtained from coal tar are but few in 
number, although there are signs that in the next few 
years several more will be added to the list. These 
are not as well known to silk dyers as they might or 
ought to be, perhaps because they do not lend them- 
selves very readily to weighting processes. The fol- 
lowing are the coal tar blacks at present available. 

1. Aniline black. 


2. Napthol black. 
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. Alizarine black. 

+ Jet-black. 

Napthylamine black. 

. Acid black. 

The best of these are Aniline and Alizarine blacks; 
they are, however, rather difficult to dye on silk, the 
result being in most cases somewhat uncertain. 

ist. Anzline Llack.—This is the most permanent of 
all blacks, but it is also one of the most difficult to 
dye; the results are always more or less uncertain, on 
silk more so than on cotton or wool, and hence as 
a rule silk is very rarely dyed with aniline black. The 
process of producing an aniline black is by the oxida- 
tion of a salt of aniline and toluidine; the best and 
most commonly used oxidants are the bichromates 
and the chlorates of potash and soda; occasionally 
the ferro- and ferri-cyanides of potassium are em- 
ployed in addition, as well as salts of vanadium, copper 
and the persalts of iron. 

Aniline black must be produced direct on the fibre 
itself, because, if formed separately, it cannot by any 
means be dissolved again so that the dyer can use it. 
In this lies one of the difficulties of getting an in- 
variably good black, especially as everything required 
in the process must be in good order, and the amount 
of materials well proportioned. For dyeing silk, two 
methods can be adopted, both of which in the author’s 
hands have yielded good results, 

Direct Aniline Black Process ——A_ stock solution is 
prepared as follows :—1Io lbs. of aniline oil of good 
quality are poured into 2 gallons of water, in which 
14 gallons of hydrochloric acid of 30° to 32° Tw., are 
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thoroughly mixed, afterwards 30 gallons of water are 
added. One gallon of the aniline mixture, thus pre- 
pared, is added to 2 gallons of water to form the dye 
bath. Into a sufficient quantity of the bath the silk is 
worked from half to three-quarters of an hour either 
in a cold or in a warm bath of about 120° F. It is 
then wrung out lightly and worked in the developing 
bath made by dissolving 10 lbs. of bichromate of soda 
in 100 gallons of water; sufficient of this liquor is 
taken to work the silk in comfortably, adding enough 
sulphuric acid to make it slightly acid. The silk 
is worked in this until it acquires a deep black colour, 
which will take about half an hour. If the silk only 
becomes brown, it is advisable to wring it out of the 
bichrome, rinse, and re-enter it in the aniline bath, 
then enter it into the bichrome bath. On the other 
hand, if the silk has a tendency to go green, it indicates 
an insufficiency of bichrome or that the bath is too 
acid; the remedy is to add fresh unacidified bichrome. 
When the proper colour has been developed, take the 
silk out of the bath, wring and rinse well. 

It is a good plan, after working in the first bichrome 
bath for half an hour, to take it out, wring, and enter 
into a fresh bichrome bath; this latter can afterwards 
be used as the first bichrome bath for a new batch of 
silk. The bichrome baths are useless after they have 
been once used, but the aniline baths may be kept and 
freshened up from time to time by additions from the 
stock solution. 

After dyeing, the silk can be brightened in the usual 
way. 

Some writers recommend preparing the silk by 
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working in a bath of bichromate or permanganate 


of potash, but I have found no advantage in so doing. 

Indirect Aniline Black Process —Another method of 
working which, in my hands, has given good results, is 
very economical, but takes a longer time to carry out. 
A bath is prepared as follows :—(a) 3 lbs. of aniline 
are mixed with 3 lbs. of hydrochloric acid, 30° Tw., 
diluted with 1 gallon of water; (0) 6 lbs of yellow 
prussiate (ferrocyanide) of potash are dissolved in 4 
gallons of water; (¢) 5 lbs of chlorate of potash are 
dissolved in 5 gallons of water. The three solutions 
are mixed together, and the silk is worked in the mix- 
ture for about half an hour; it is then taken out, 
wrung lightly, and placed in an ageing chamber 
heated to about 150° F., and left for about fifteen to 
twenty minutes ; then it is introduced into a steaming 
chest at a pressure of 5 to 10 lbs.,and steamed for half 
anhour. It will now have acquired a fairly good black 
colour, which is more fully developed by passing into a 
bath of bichromate of potash of a strength of about 
1 lb, to the gallon. It is then rinsed in water and 
brightened in the usual way. 

By using the bath warm, the production of the 
black is hastened, but it is not so firmly attached to 
the fibre, and hence rubs off more easily than when 
cold baths are used. Again, by using stronger baths 
the process may be hastened, but there is a greater 
waste of material and the black formed is loose on the 
fibre and rubs off very easily, so that it is advisable to 
use the weakest baths that will give the desired 
results. 


The receipts given above may be somewhat varied, 
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and every aniline black dyer ought to make his own 
baths of the strength that he has found best suited to 
his own particular method of working. 

The great fault of aniline black is a tendency to turn 
green by wear. This has been found to be more 
common with blacks produced with chlorate of potash, 
than with those done with bichromate of potash, which 
latter are therefore to be preferred. Blacks obtained 
with pure aniline oil, although the best so far as the 
blue black shade is concerned, are more liable to turn 
green than blacks got from toluidine; on the other 
hand, toluidine blacks have rather a brownish tone, 
which is objectionable. It may be noted, however, 
that ortho-toluidine gives a bluer shade than para- 
toluidine, which gives a very brown shade of black; a 
mixture of aniline and ortho-toluidine would give 
better results than either base used separately. 

In some receipts for making the aniline baths to be 
found in works on dyeing, sulphuric acid is recom- 
mended in place of hydrochloric acid, which is a mis- 
take, as aniline sulphate, not being so soluble as the 
hydrochlorate, the aniline is thrown down to the 
bottom of the bath and is not used. A little sulphuric 
acid, about =, to = of the aniline used, is a rather 
useful addition to thebath as it quickens the production 
of the black. The use of equal proportions of aniline 
and hydrochloric acid is generally recommended, but 
I have always obtained better results by using a 
larger proportion of hydrochloric acid, especially when 
working according to the first of the two inethods given 
above. 

Alizarine Black on Silk,—Alizarine black is a 
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patented dye-stuff made by the Badische Anilin und 
Soda Fabrik, and is the bisulphite compound of 
Napthazarine. Jor wool-dyeing its application is 
easy, and it has been successfully used ; in silk-dyeing 
it has not been so successful, the mordanting of the 
silk not being easily accomplished. I have been most 
successful in dyeing with Alizarine black by the fol- 
lowing process. Boil off the silk as usual, then pre- 
pare a bath with 60 to 70 per cent. of acetate of 
chrome 12° Tw. ; enter the silk, and boil well for one 
and a half to two hours, turning over the silk from 
time to time; finally the silk will have acquired a 
faint greenish tint. The silk must be so well boiled 
that the acetate of chrome is effectually decomposed, ° 
the acetic acid being driven off and the oxide of 
chrome deposited on the silk. Rinse, but do not dry 
the silk. Then prepare a cold dye-bath with 20 to 
25 per cent. of Alizarine black S.W., and about 4, per 
cent. of acetic acid. Enter the silk in this, and turn 
for half-an-hour ; then gradually raise to the boil, and 
boil well from about one to one-and-a-half hours until 
the black is fully developed. Then rinse well and 
dry. The secret in dyeing Alizarine black on silk 
seems to lie in thoroughly boiling the silk in both 
the mordanting and dyeing bath. It is not a cheap 
process, but the advantage of obtaining a black that 
is proof against acids, light, and washing, will perhaps 
counterbalance this. 

Another method of dyeing Alizarine black on silk 
is to mordant the silk in a bath containing 4 per cent. 
of bichromate of potash and I per cent. of tartar, 
entering the silk cold, and then raising to the boil and 
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working until the silk has become of a pale green 
colour. Rinse the silk out and dye as in the last 
process. This method has not yielded as good re- 
sults as the acetate of chrome process in my hands, 
the shade obtained being rather redder. In both 
processes the small loss of lustre can be restored by 
any of the usual brightening processes. ‘The silk is 
left perfectly soft and supple, free from any harsh 
and disagreeable feel, which is a great desideratum. 
The chrome acetate process yields the best results, 
the silk dyed with bichromate being slightly harsher 
to the touch. The boiling of the mordanting and 
dyeing baths should be done with a closed steam coil 
(dry steam), or by fire, so that as the operation pro- 
ceeds the baths get stronger from evaporation ; open 
steam should be avoided. The quantity of water 
used in the first instance should not be more than 
enough to enable the silk to be worked comfortably 
in the bath. 

Napthol Black on Siltk—Napthol black is a patent 
colouring matter made by Messrs. L. Cassella and 
Co., in various brands, of which the mark P. is special 
for silk, to which it gives a deep blue black shade by 
the following process: Prepare a dye bath with 10 
per cent. of the weight of the silk of Glauber’s salts, 
3 per cent. soap, 2 per cent. sulphuric acid, 8 per cent. 
Napthol black P. Enter the silk at about 130° Fahr., 
work for fifteen minutes, then raise to the boil and 
work to shade. The silk loses but little of its lustre, 
which can be restored by any of the usual brightening 
processes. The shade obtained is a blue black. A 


jet black is obtained by adding 1 per cent. of Indian 
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yellow to the above dye-bath. The black then ob- 
tained is a good, full, jet black, very solid and 
lustrous. 

Silk dyed with Napthol black is very resistant to 
the action of acids, alkalies, and light, and it stands 
washing very well, Napthol black being one of the 
fastest colouring matters known. It is not so cheap 
as logwood, although the price has been lately mate- 
rially reduced by the makers to enable it the better 
to compete with that dye-wood ; on the other hand, 
it has the very decided advantage of being permanent, 
a fact which in many cases will more than counter- 
balance its slightly increased cost. It does not admit 
of weighting so readily as logwood, but when it is 
desired to weight the silk and use Napthol black to 
obtain a fast acid-resisting dye, the following process 
may be adopted. Weight the silk with catechu and 
nitrate of iron, as previously described, p. 36, second 
and fourth operations ; then dye as above with 4 to 
5 per cent. of Napthol black P., and 4 per cent. Indian 
yellow. The number of treatments with catechu and 
nitrate of iron determine the weight given. The pro- 
cess gives a full, solid, heavy black, which resists acids 
and light, and is scarcely affected by soaping. 

Napthol black P, and the newer brand, 3 G, are 
very useful to the silk-dyer, giving a great variety of 
useful shades from slates to navy blues and blacks ; 
these will be described in fuller detail further on. 

Set Black on Silk—Jet black is a product re- 
cently (1889) sent out by the Farbenfabriken vorm. 
F. Bayer and Co. It is sent out in two shades, R 
and G, the R giving a blue, and the G a greenish 
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shade of black ; mixed together they give a jet black. 
They are easily applied ; a dye-bath is prepared with 
5 per cent. of colouring matter, 10 per cent. of salt, 
and from I to 2 per cent. of soap; this latter is not 
absolutely necessary. The bath is heated to about 
130° F.; the silk is entered and worked for a few 
minutes, then the temperature is raised to the boil, 
and kept at that heat until the colour is properly 
developed on the silk, which is then lifted out, washed, 
and dried. The black thus obtained is thoroughly 
fast; it resists washing, alkalies, dilute acids, and 
strong hydrochloric acid, and is untouched by light 
and air. 

Napthylamine black.—This black has been lately 
offered to dyers by Messrs. L. Casella and Co., and 
from some experience of it the author is of opinion 
that it will be found very useful in silk-dyeing. Like 
Napthol black it does not of itself produce a full 
black, but gives with 4 to 5 per cent. of the dye, 
purplish shades of black, and in smaller quantities 
useful shades of slate lilac. To get a full black 
requires 4 per cent. of Napthylamine black and + per 
cent. of Indian yellow. The dyeings are done. in a 
bath containing Glauber’s salts (10 per cent.), and 
acetic acid (5 per cent.), at the boil for one hour, then 
lifted, washed, and dried. The black resists washing, 
soaping, and is fairly fast to acids and light. It will 
be found very useful as a combination colour in drabs, 


greys, slates, etc. 

Acid Black—This is a new black colouring matter 
sent out by Messrs. Read Holliday and Sons, in two 
shades, B and BB; it dyes silk in an acid bath in the 
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same way as Napthol black. With 4 to 5 per cent. of 
dye-stuff, it gives deep shades of a reddish tone of 
black; to obtain a jet black it is advisable to add a 
little Acid blue to the dye-bath. It is a good colour, 
and will be found very useful, being fast to acids, 
although it is only moderately fast to soaping. For 
pale shades it is not very suitable. 

Napthol Black is the best black to use for dyeing 
mixed silk and wool fabrics, as it dyes both fibres 
very evenly. 

Wild silks may be dyed with any of these blacks 
without much difficulty, care being taken that they 
are free from grease before entering into the dye-bath. 


CHAPTER. IV. 


DYEING OF FANCY COLOURS ON SILK. 


AVING dealt with the dyeing of black on silk, 
H we will now proceed to the dyeing of fancy 
colours, reds, blues, greens, violets, etc., on silk. This 
is rather a difficult subject to compress into a small 
space, the number of dyes is so great, the variety of 
shades so infinite, and the number of combinations of 
dyes to produce these shades so numerous, that it 
would take a book as big as a volume of the “ Ency- 
clopzdia Britannica” to give them all, and even then 
it would be a mere collection of recipes of little use 
to the dyer. I propose to deal with the subject ina 
manner which I hope will give a clear idea of the 
materials and methods in use for dyeing fancy colours 
on silk, pointing out at the same time the principles 
underlying these methods, so that the silk-dyer will 
not be at a loss to apply these principles to any par- 
ticular case. In the appendix will be found numerous 
recipes with patterns showing more in detail how 
particular tints and shades can be obtained. 


WEIGHTING OF SILK FOR FANCY COLOURS, 
Fancy coloured silk goods are generally purer than 


black and sad coloured silks, It is not so easy to 
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weight the former as the latter, because there are few 
substances which while being capable of giving weight, 


yet possess those other qualities desirable for the pur- 
pose, such as freedom from colour, affinity for the 
silk fibre, and neutrality in their effect on dyes. The 
weighting agents most generally used are sugar, 


acetate of lead, perchloride of tin and tannin. 
Weighting Silk with Sugar—The weighting with 
sugar is done after the silk is dyed. A solution of 
sugar is made from pure crystal, or lump sugar, by 
placing it in a copper or enamelled iron pan, with just 
sufficient water to cover it. This pan is placed inside 
another pan containing water, thus forming a kind of 
“bain-marie” or glue-pot arrangement. The whole is 
heated by gas or fire until the sugar is dissolved. 
Any other means of dissolving the sugar may be 
employed, but direct heating should be avoided be- 
cause of the risk of charring. When completely 
dissolved, add water, so that the solution shall contain 
about 3 ozs. sugar to one pint of water and stand at 
about 12° Tw. Old sugar baths can be used for 
diluting, care being taken that the new baths are only 
used for the same colours as the i the -degree 
Twaddle will indicate the right strength (12°) of the 
dilution. A head of silk (8 ozs.) is taken and shaken 
in the bath till it is saturated, it is then wrung out 
gently and levelled in by pinching it tightly in its 
whole length, so as to get the silk evenly saturated, 
but not so much as to press out all the sugar it has 
absorbed. It is then dried and finished as usual, or 
the dipping process may be repeated if necessary. 
One steeping will weight the silk to the extent of 
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about 12 per cent., two to about 20 per cent. The 
old baths can be kept up to the working strength (12°) 
by the addition of new solution of sugar of about 25° 
Tw. strength. 

Weighting Silk with Acetateof Lead.—Silk is weighted 
with acetate (sugar) of lead by making a solution of 
the basic acetate of lead by boiling litharge with a 
solution of acetate of lead. This weighting solution 
is used at a strength of 50° Tw. Dip the silk in this 
liquor, take it out, wring, expose it to the air for five to 
six hours, then run through cold sulphuric acid sours at 
8° Tw., wash. One dip will weight to about 8 per 
cent., if more weighting is required the operations are 
repeated. In this case the weighting is generally 
done on the undyed boiled-off silk, although it may 
be done on the dyed silk if the colour is such as will 
stand acid. 

Weighting with Perchloride of Tin.—This process 
is of recent introduction and is largely practised on 
the Continent, whence it has come into this country. 
Stannic, chloride or perchloride of tin, S7. C?,, isi a 
strongly acid liquor usually sold at a gravity of 110° 
to 112° Tw. In buying, care should be taken to as- 
certain that the sample is free from the muriate of 
tin (stannous chloride). For this purpose dilute it 
with about ten times its volume of water, prepare a 
starch solution, add a few drops of iodine solution— 
just enough to give a pale blue colour—then add 
some of the diluted tin solution ; if the blue colour be 


discharged, the sample of perchloride should be re- 
jected. Muriate of tin has a decolourizing action 
on some coal tar colours and therefore the use of the 
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sample might lead to undesirable results. Perchloride 
of tin can be made by taking 4+ lbs. of tin crystals, 
dissolving them with a gentle heat in 4+ lbs. of hydro- 
chloric acid of 30° Tw.; 144 ozs. of chlorate of potash 
are added in small quantities until the solution has 
acquired a deep yellow colour, or until all the proto- 
chloride (stannous) has been converted into per- 
chloride (stannic). For weighting purposes a liquor 
is made by diluting with water to 50° Tw. Stannic 
chloride has a strong solvent action on silk; at 60° 
Tw. the silk is tendered considerably, while a solution 
of 70° to 75° Tw. dissolves the silk completely. It is 
well therefore to use nothing stronger than 50° Tw., 
and weaker liquors may be used with advantage. 
The silk is first wetted out with water, wrung and laid 
in the weighting bath for two hours, then wrung out, 
washed in water, or run through a bath of soda crys- 
tals. One dip will weight about 8 per cent., if this is 
not enough the process can be repeated, two dips will 
weight about 15 to 16 per cent., three dips to about 
25 per cent. It is necessary to wring the surplus 
liquor out of the silk by means of a wringer, as the 
hands would be injured by contact with the strong 
acid liquor. It should be well washed, as any tin 
liquor left in it is liable to lead to tendering of the 
silk fibre. Usually the weighting is done on the raw 
silk, but it can be done on the boiled off silk equally 
well and always before dyeing. 

The baths after being used should not be thrown 
away, as they contain large quantities of tin, which can 
be recovered from them. The exhausted baths should 
be collected in a tank ; when sufficient has thus been 
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stored the tin is recovered by adding milk of lime, 
which precipitates the tin as oxide. This can then 
be collected by allowing the precipitate to settle, the 
clear top liquor is run off, the residue washed by 
pouring water on and stirring well; it is now filtered 
and dissolved in hydrochloric acid to form fresh per- 
chloride for use again as a weighting agent. 

Silk can also be weighted by means of stannate of 
soda, by immersing it in a bath of 15° Tw. strong, and 
leaving it from one and a half to two hours, taking 
out, wringing, and running through a dilute 5° Tw. 
sulphuric acid bath. Care must be taken that the 
stannate of soda is not too alkaline, but as neutral as 
possible; if too alkaline there is a risk of damaging 
the silk. Onedip will weight the silk about 5 per cent.; 
by repeating the operations about eight times the silk 
can be weighted to 25 per cent. 

Silk can also be weighted with pink salt (ammonia 
stannic chloride). The raw, or boiled-off silk, is 
entered from 2 to 2: hours in a cold bath at 47° 
to 51° Tw. of the salt; it is then wrung out, and 
passed into a fixing bath of soda crystals 30 per cent., 
and soap 3 per cent. of the weight of the silk for 
one hour at about 90° F., after which it is wrung out, 
rinsed and dried. One complete operation will weight 
the silk from 40 to 60 per cent., twice from 60 to 90 
per cent. ; three times from 90 to IIO per cent., and 
four times from I10 to 130 per cent. There is con- 
siderable loss of elasticity and strength by this pro- 
cess. The loss of elasticity averages about 29 per 
cent., the loss of strength about 10 per cent. 
Weighting silk with tannin.—Silk has the property 
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of absorbing tannin from its solutions, which property 
is useful in the dyeing and weighting of black silks, but 
until recently could not be used for fancy colours, as 
most commercial tannins impart a pale brownish 
colour to the silk. In 1890, several processes were 
adopted for de-colourizing tannin products, and clear 
colourless tannin can now be obtained which can be 
used for weighting silks for fancy colours. The pro- 
cess is comparatively simple: a bath of tannin con- 
taining 1 lb. of tannin in the gallon of water is made, 
and the silk is immersed in it for one hour, and turned 
over frequently during that time; the silk is then 
taken out, wrung and dried. . Steeping for one hour 
in a solution of tannin of the strength given will 
weight the silk about 26 per cent., a two hours’ steep 
to about 29 per cent., and a three hours’ steep to 32 
per cent. By using weaker solutions the amount of 
weighting is deceased, thus a solution of half the 
strength for one hour will weight to about 16 per cent. 
By passing through a fixing-bath made by dissolving 
half a pound tartar emetic in one gallon of water, 
the tannin is fixed on the fibre, and the weighting is 
increased from 4 to 5 per cent. The baths should be 
used at from 100° Fahr. for light to 160° Fahr. for 
heavy weighting. They can be kept for future use 
by being replenished with fresh material from time to 
time, fermentation being prevented by the addition of 
a small quantity of carbolic acid. 

By this process the strength and elasticity of the 
fibre is very little impaired, but it is swollen some- 
what, and there is a loss of lustre, which can be par- 
tially restored by a weak acid bath. 
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DYEING REDS ON SILK. 


The number of red tints is very great, ranging 
from the palest and most delicate pinks, through the 
various shades of scarlet, to the deepest crimson. 
The colouring matters which are used to dye these 
tints on silk are derived from, 

ist, Natural Colouring Matters, such as cochineal 
barwood, etc. ; 

2nd, The Coal Tar Colours. 


For details of the origin, chemical composition and 
methods of preparation, reference must be made to 
such books as Benedict and Knecht’s “ Chemistry of 
Coal Tar Colours,” and Grace Calvert’s Cantor Lec- 
tures on “Colouring Matters other than those derived 
from Aniline.” 


DYEING SILK RED WITH NATURAL COLOURING 
MATTERS. 


There are not many natural reds used in dyeing 
silk : cochineal, peachwood, Brazil wood, cudbear and 
safflower being those most frequently employed. 
Cochineal is (or rather was, for its place is now taken 
by many of the azo reds derived from coal tar) used 
for producing a great variety of tints from a pale 
pink to a deep crimson ; in conjunction with annotto 
and Persian Berries it is used to dye scarlets. It 
requires the silk to be mordanted with tin or alumina 
to produce permanent shades of brilliant hues. The 
methods of dyeing silk with cochincal vary accord- 
ing to the shades required. The following recipes 
will serve to show what these methods are :— 


DYEING OF FANCY COLOURS ON SILK. 65 


Crimson on Silk with Cochineal.—For 10 \bs. of 
silk :— 

1. Make a saturated solution of alum, and use 
enough to cover the silk. Enter the silk, work well 
for half-an-hour, then allow it to steep all night. 
Take out and wash well. Dye in a decoction of 
4 lbs. cochineal. Enter the silk at 120° F., work for 
a short time, then slowly heat to the boiling point, 
dye to shade, lift, rinse well and dry. 

Cochineal decoctions are generally made by taking 
the quantity of cochineal, pouring on to it about one 
gallon of boiling water for each pound of cochineal, 
then boiling for about a quarter of an hour ; straining 
through a cloth filter, and using the clear liquor thus 
obtained. To extract the whole of the colouring 
matter from the cochineal, a quantity of boiling 
water may be poured over the residue on the filter, 
and the liquor may be added either to the first 
obtained, or used in the preparation of a new 
decoction. 

2. Another method is (for 10 lbs. silk) to take 3 
pints of oxymuriate (perchloride) of tin, dilute with 
hot water to a convenient quantity and immerse the 
silk in this bath, work the silk well for two to three 
hours, take out, lift and wash. Prepare a decoction 
of 3+ lbs, cochineal, enter the silk and dye as above. 
Take out, rinse and dry. 

This colour is sometimes called “grain” crimson. 
(Cochineal colours on silk are generally called “ grain” 
colours). By varying the quantity of cochineal a 
great variety of shades, from a pale rose to a deep 
crimson, can be obtained ; 1 oz. of cochineal to 1 Ib. 

F 
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of silk gives a pale rose, 2% ozs.a medium shade of 
crimson, 32 to 6 ozs. a dark crimson. 

Grain, or cochineal scarlet.— For 10 lbs. silk. First 
dye an annotto orange in a soap bath, wash well, 
then mordant the silk in a bath of 4 lbs. perchloride 
of tin at about 150° F. in the manner described 
above; then dye in the cochineal bath, using 13 Ib. 
cochineal for a medium shade, or 2+ lbs. for a ful! 
shade of scarlet. It is rare to find a true cochineal 
scarlet on silk at the present time ; similar shades are 
more easily got with the azo-scarlets which have a 
greater affinity for the silk fibre than cochineal has. 

The tin mordanting baths may be freshened up once 
or twice by adding fresh tin solution, but they get too 
acid to be used often. When done with for dyeing the 
tin can be recovered by the method already described 
(page 61). 

Cochineal colours are very bright, fairly resistant 
to acids and washing, but are not fast to light. 

Crimson can be dyed with peachwood or Brazil 
wood, the results are not so brilliant as with cochineal 
and are not so fast. The methods are as follows :— 

1. The silk is boiled for half-an-hour in a saturated 
solution of alum, and dyed in a decoction of peach- 
wood, to which has been added a little muriate of tin. 

2. Without any previous mordanting the silk is 
dyed direct in a warm decoction of peachwood con- 
taining a little muriate of tin. The temperature of 
the dye-bath should not be higher than from 150° to 
170° §. About 5 ibs. of peachwood are required to 
dye 10 lbs. of silk a crimson and £ Ib. muriate of tin 
will, as a rule, be sufficient. 
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Claret. The silk is steeped from one to two hours in 
alum liquor 10° Tw., then washed. The dye-bath is 
made with 5 lbs. peachwood and + Ib. logwood, and 
is used at 160°-170° F., working the silk until the 
shade is fully developed. Very little logwood is re- 
quired, if the quantity is increased the colour becomes 
more chocolate. 

Ruby—This colour is dyed with cudbear, using 
from 21 to 4 lbs. for Io lbs. of silk. If scarlet shades 
are wanted about 4 lb. muriate of tin is added to the 
dye-bath ; if crimson shades a little ammonia. The 
dyeing is done at 160° to 170° F., and the silk is 
worked till the desired shade is developed. The dye- 
baths need not be thrown away, but can be freshened 
up by adding new material. 

Pink.—1\. Pass through red liquor at about 12° Tw., 
leaving the silk in it about half-an-hour; dye in a 
warm cochineal bath at 150° to 170° F., use + oz. for 
pale, 3 oz. for medium, and I oz. for dark shades of pink 
to each lb. of silk. 2. Treat with red liquor as before, 
and dye in a decoction of peachwood, using 1 oz. for 


pale, 14 0z. for medium, and 2 ozs. for dark shades per 
lb. of silk. Cochineal gives the brightest shades ; 
peachwood is slightly yellow, and not so bright in 


tone. 

Poppy red.—What is called a poppy red is obtained 
from cochineal as follows: Prepare the silk in stannate 
of soda at 4° Tw., by soaking for fifteen minutes; then 
pass through sulphuric acid sours at 2° to 3° Tw., wash 
well; steep in red liquor at 8° Tw.; expose to the air 
for twenty-four hours ; wash well. Dye in a cochineal 
liquor of 6° Tw. at 150° to 170° Tw.; if necessary to 
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bring up the tone, add a little muriate of tin to the dye- 
bath. This gives a very fiery shade of red. 
Filesh.—For 10 lbs. silk, prepare a bath with 1 Ib. 
white soap, 4 ozs. pearl ash, 2 qts. ‘annotto liquor, 
1 in 10. Dye at the boil, working to shade; 
and dry. 
Salmon.—Dyed same as flesh, the colour is raised 


lift, wash, 


by passing the dyed silk into a weak bath of muriate 
of tin. 

Safflower Pink.—For to lbs. of silk. Prior to the 
actual dyeing operation, the safflower undergoes a 
preliminary operation. 2 lbs. of safflower are placed in 
2 gallons of water, in which has been dissolved 2 ozs. 
pearlash, and allowed to steep five to six hours, when 
the colouring matter of the dye-stuff is dissolved, the 
residual fibrous matter is strained off, and citric acid or 
lemon juice added to the clear liquor; this precipitates 
the colouring matter, and such precipitate is sold as 
extract of safflower. Inthe extract cotton is immersed 
for a few hours, when it absorbs the whole of the 
colouring matter; then the dyed cotton is well washed 
in water, which extracts a small quantity of yellow 
colouring matter which always accompanies the pink ; 
afterwards the dyed cotton is placed in a vessel of 
water containing 2 ozs. of pearlash in solution. This 
dissolves out the colouring matter from the cotton, 
which when completely decolourized is withdrawn from 
the liquor. The liquor which has thus been prepared 
forms the dye-bath for the silk; to it is added 2 ozs. 
sulphuric acid, the silk entered, and worked fer about 
half-an-hour; the best temperature to work at ‘s about 
100° F. After being dyed, the silk is taken out, washed, 
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and dried. Safflower pink is by no means a durable 
colour, as it fades rapidly on exposure to light, and is 
easily discharged from the fibre by weak alkaline 
baths. It is now almost entirely replaced by safra- 


nine. 


2. DYEING SILK RED WITH COAL TAR COLOURING 
MATTERS. 


The red artificial colouring matters made from coal 
tar may be divided into four groups, this classifica- 
tion being based partly on the character of the dyes 
themselves, partly on the methods of dyeing them on 
silk. These groups are: 

1. Neutral Reds, including such colours as Congo 
red, Benzopurpurine, Erika, Brilliant Congo, Hessian 
purple, Diamine scarlet B, Titan pink, Titan red; 
which require a strictly neutral or slightly alkaline 
bath. These dyestuffs may be mixed together in any 
way for the production of compound shades. 

2. Basic Reds, including such colours as Magenta, 
Safranine, Rhodamine, Pyronine G, Cerise, and the 
reds obtained from crude magenta, which are sold 
under a variety of names. They may be mixed in any 
way for the production of shades. 

3. Acid Reds, including such colours as Biebrich 
scarlet, the Ponceaus, Oranges, Azocarmine, etc., which 


require a more or less acid bath. 
4. Adjective Reds, like Alizarine, which require a 


mordant, and whose tint or shade varies with the 
mordant. 
This grouping is also applicable to other classes of 
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coal tar colours, such as greens, blues, yellows; and 
any general remarks about them are as applicable to 
these colours as to the reds. 

1. Zhe Neutral Reds.—These are dyed at the boil in 
a bath of old boiled-off liquor, or in a bath containing 
5 to 10 per cent. of phosphate of soda, or in a bath 
containing 10 per cent. of salt. It is only necessary 
to use soap in the case of Congo red and Hessian 
purple, which dye best in a weak alkaline bath. 
Erika, Titan red and scarlet dye best in a salt bath 
containing a little acetic acid. Boiled-off liquor is 
only required in the case of half-boiled silks. 

Brilliant Congo gives scarlet; Hessian purple, 
bluish-red ; Roseazurine, bluish - pink ; Erika, fine 
bright pinks; Titan pink, pinks; Titan scarlet, scarlet ; 
Deltapurpurine, scarlet; Diamine scarlet B, a fiery 
scarlet. The proportion required varies according to 
the shade wanted—pinks can be got with } to 3 per 
cent., medium shades with I to I+ per cent., and full 
shades with 2 to 3 percent. Unfortunately, with the 
exception of Erika and the Titan colours, none of 
these are fast to acids or light, though they are fast to 
soap. 

A fairly bright red on silk can be got from Primu- 
line (a yellow colouring matter of this group) by first 
dyeing the silk in a boiling bath of 8 per cent. Primu- 
line, 20 per cent. salt, 2 per cent. acetic acid. Then, 
after washing, treating the silk in a cold bath of 1 Ib. 
of nitrite of soda, and 2 lbs. sulphuric acid dissolved in 
1ogallons of water. After about ten to fifteen minutes’ 
steeping, it is taken out, washed, and immediately en- 
tered into a bath of 5 percent. of betanapthol dissolved 
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in 7 per cent. of caustic soda, 60° Tw. After half-an- 
hour’s working it is taken out, soaped hot, and 
brightened with acetic acid. The red thus got is 
bright, and fast to acids, soaping, and alkalies. 

One advantage of this class of colouring matters is 
that they will dye silk, cotton, and wool of nearly the 
same shade in one bath; it is, therefore, very useful in 
dyeing mixed fabrics. (See Chapter V.) 

2. Bastc Reds.—These are dyed on silk in hot baths, 
at 170° to 180° F., containing Glauber’s salt, soap, 
or boiled-off liquor. The reason for using such a 
bath arises from the great affinity of these colouring 
matters for the silk fibre ; they would dye in a plain 
bath, only that they strike on the fibre so readily that 
the portions of the silk first entered are apt to take up 
more of the colour than the other portions of the silk, 
so that uneven dyeing is the result. This is experi- 
enced most strongly when pale shades are being dyed ; 
in such cases it is better to use larger proportions of 
the retarding agent, and add the dyestuffs in two or 
three quantities during the dyeing operation. The sub- 
stances named have a retarding action, and they, there- 
fore, facilitate even dyeing. Soap is the substance 
which has been found to give the best results. For 
thoroughly well boiled-off silk a soap bath can be used ; 
the soap should be pure, free from any objectionable 
odour or colour. Olive oil soap is a good material to 
use, or a white soft soap made from cocoanut oil and 
potash would give good results, from its greater solu- 
bility in water. Sulphated castor oil, being freely 
soluble in water, gives a cleaner dye-bath; care must 
be taken that the sample used be neutral, free from 
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excess either of acid or alkali. The only objection is 
that, unless it is all washed out, it imparts an unpleasant 
odour to the fabric. The baths may be used until they 
get too dirty; they should then be collected, heated, 
and enough sulphuric acid added to neutralize all the 
alkali present; the mass should be heated until the 
layer of fat acid which rises to the top becomes clear, 
it should then be allowed to cool down, and the fat 
acid separated. If fairly free from colour, it may be 
converted into soap by adding the requisite quantity 
of caustic soda or caustic potash. If rather dis- 
coloured, it can be bleached by using the spent per- 
oxide of hydrogen baths that have been used in 
bleaching silk ; or, if this is not available, by heating 
the fatty acid with sulphuric or hydrochloric acid and 
oxide of manganese. After bleaching it can be con- 
verted into soap by treatment with alkali; 1 cwt. of 
the fat will take about 19 lbs. of caustic soda, 70 per 
cent., to convert it into soap, which can be used again 
for making new dye-baths. 

For half-boiled off silks, such as schappe, souple, 
etc., silks, it is almost necessary to use a bath of old 
boiled-off liquor, as they still contain some silk glue, 
and if a plain bath were used in dyeing them some of 
this glue would be dissolved off, thus reducing them 
in weight, which the silk dyer generally desires to 
avoid. When old “ boiled-off” is used, being saturated 
with silk glue, it cannot take up any more from the 
silks dyed in it, so there is no reduction in weight of 
the silk. 

Substitutes for old boiled- off have been made, these 
are commonly preparations of soap, glue, and oil. 
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One such preparation is made as follows :—Take 6! 
gallons of water, in a portion of this dissolve 14 Ib. of 
good soap, in the other dissolve 7 ozs. of the best and 
palest glue; when both solutions have been made, 
mix together and stir in 8 ozs. of olive oil and I oz. 
caustic soda, 70° Tw.; when cold it is ready for use. 
For deep shades one gallon of this added to four 
gallons of water forms the dye-bath ; for pale shades 
one gallon to five gallons of water may be used. It 
gives fairly satisfactory results, and can always be 
used in the place of “ boiled-off.” 

The reds belonging to this group are Magenta, 
Crimson, Safranine, Rhodamine, Pyronine G, and the 
reds obtained as bye-products in magenta making. 
They are therefore not very numerous, but they are 
very useful. They are easily and completely taken up 
by the silk fibre. In working, pale tints especially, it 
will be found best to add the colouring matter to the 
dye-bath in two or three separate portions during the 
progress of the dyeing operation, to insure the even 
dyeing of the silk. After dyeing, if necessary, the 
silk can be brightened by passing through a weak 
bath of acetic acid. 

One per cent. of Magenta crystals gives a fine deep 
shade; pale shades of brilliant tints can be got by 
using from + to 4 per cent. of dye. Cerise, Cardinal; 
Crimson, which are generally impure forms of magenta, 
have not the same colouring power, 2! to 3 per cent. 
being required to give deep shades; unfortunately 
Magenta shades, while very brilliant, are not fast to 
light. There is a great difference in the dyeing power 
of these dyes made by different makers, much depend- 
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ing on the price charged. The best are really the 
cheapest, giving the most satisfactory results, and 
producing tones which are often more brilliant and 
better in every way. Then, again, the colouring power 
is often greater, so that the dyestuff will colour more 
material for the same cost. 

Safranine dyes from pale rose to crimson, 5 per 
cent. giving the latter, and + to I+ per cent the 
former; by combining it with Auramine, Benzoflavine, 
Thioflavine, fine shades of scarlet are obtained. Safra- 
nine shades are faster to light than Magenta shades, 
though they are not permanent. 

Rhodamine gives very fine shades of pink, much 
resembling those produced by the blue shade Eosins, 
with the decided advantage that they are faster to 
light and air, ranking in this respect among the best 
and fastest of the coal-tar dyes. It dyes easily and 
well, 2 to 3 per cent. gives full shades. 

Pyronine G. dyes bright shades of crimson, mode- 
rately fast to light. 

3rd. Acid Reds—These reds are very numerous, 
they are dyed in an acidulated bath; sulphuric acid 
is usually applied, but sometimes acetic acid is used. 
As this group of colours are mostly potassium or 
sodium salts of what may be called “ colour acids,” 
they will not dye silk or wool fibres, and it is neces- 
sary that the colour acid should be liberated so that 
it can combine with the fibre ; for this purpose about 
2 per cent. of the weight of the silk of acid is usually 
added. As the “colour acids” have a strong affinity 
for the silk fibre, other substances—soap, old boiled- 


off liquor, or Glauber’s salt—are added ; these act by 
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retarding the absorption of the colour by the fibre, 
more even dyeing being the result. 

For boiled-off silk, Glauber’s salt forms the best 
addition, and the dyer is not troubled with the sticky 
fatty acid which results from acidifying a soap bath, 
or a bath of boiled-off liquor. 

For half-boiled silks, for reasons stated above, a 
bath of old boiled-off is desirable, or the substitute 
given above may be used. 

Asa rule, the temperature of the dye-bath should 
not exceed 180° F., it may even in some cases be as 
low as 150° F. Very few of these acid dyes require 
the bath to boil. 

The red colouring matters of the third group are 
very numerous, and comprise two or three distinct 
classes of dye-stuffs, differing in their chemical com- 
position and properties, although there is not much 
difference in their method of application to the fibre. 

The £Losizs comprise Eosin J., Eosin B., Eosin BN., 
Rose bengale, Phloxin, Safrosin,and Erythrosin. They 
are derivatives of fluorescein, prepared by nitrating or 
iodising or bromising it. They dye very fine shades 
of pink, the first two named yellowish shades, the 
others bluish shades; unfortunately these, although 
very brilliant, and giving shades of rose not obtainable 
with other dyes, are very fugitive ; in this respect the 
yellow Eosins are faster than the blue shade Eosins. 
They are usually dyed in a soap bath faintly acidu- 
lated with acetic acid. They vary in strength some- 
what, but, as a rule, 3 to 4 per cent. gives very full 
shades, with 7 per cent. blush shades, and with 1 per 
cent. rose shades are obtainable; they do not readily 
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combine with other colouring matters, being very dis- 
tinct in their chemical composition and properties. 

The Azo-dyes rank amongst the most important 
colouring matters at the service of the dyer; the reds 
of this group comprise the Scarlets, which dye true 
scarlets of various shades; the Croceine scarlets, which 
give bluish tones of scarlets; the Ponceaus, which 
dye crimson shades; the Bordeaux reds, which dye 
full dark reds. They dye easily and well, and usually 
have great colouring power. Different makes of pro- 
fessedly the same dye vary very much in brilliance of 
tone, etc., and dyers should be careful to compare 
different makers’ products, and buy those which give 
the purest shades and are strongest in colouring 
power. Often the highest priced dye is the cheapest 
in the long run. The red azo-dyes are capable of 
being mixed with other azo-dyes, giving a great 
variety of useful shades ; the number of combinations 
is so great, that it becomes a practical impossibility 
in a work such as this to give them in detail. <A few 
recipes will be found in the Appendix. 

The resistance of the azo-reds to light, air, washing, 
and acids is very variable ; some of the reds, Bordeaux 
S, Atlas Acid Scarlet, for instance, are very fast to 
all these influences ; others are fugitive to light, but 
resist washing ; others again are fast to washing, but 
not to light. 

Their application to silk is easy ; they may be dyed 
in a bath of 5 to 1o per cent. of soap broken with 1 

e! 
lated bath of old boiled-off may be used ; or wherever 
possible a bath of Io per cent. Glauber's salt, and 
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to 2 per cent. of acetic or sulphuric acid, or an acidu- 
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2 per cent. of acetic or sulphuric acid is preferable. 
Generally speaking they are strong colouring matters, 
2 per cent. being sufficient to give full shades ; they 
can be used for pale tints with + to 4 per cent. of 
colouring matter with advantage. 

Acid red colours are few in number, comprising such 
as Acid magenta; these are generally made by sul- 
phonating the basic colours with sulphuric acid. They 
are dyed in the same way as the azo-reds, which need 
not be further described. 

4th. Adjective Reds.—Of this group there is only 
one representative—A lizarine—which has been known 
since 1868, and for many years was used only for 
cotton dyeing; then it came into use for wool, and 
more recently for silk dyeing. Adjective colours are 
not entirely successful in silk dyeing, as the fibre has 
hardly sufficient affinity for some of the best mor- 
dants; but with careful attention very good results 
can be got with Alizarine. 

Silk may be dyed with Alizarine in various ways. 
The following is a very good method, and excellent 
results can be got from it. After scouring the silk in 
the usual way, prepare a mordanting bath with— 


4% lbs. alum, 
74 ozs. soda crystals, 
gallons of water. 


Boil the bath until the precipitate which is formed on 
first mixing the materials has been re-dissolved. Enter 
the silk in this bath, work well for fifteen to twenty 
minutes, then allow to steep over night, or for twelve 
hours, wring the silk out well, and, as perfect dryness 
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is not essential, whizzing the silk in the hydro-ex- 
tractor will dry it sufficiently. The mordanting bath 
only requires fresh material to be added to be used 
over again for another lot of silk. Prepare a bath of 
silicate of soda at not more than 1° Tw,, enter the 
silk in this, work for twenty to twenty-five minutes, 
lift, wring, and wash well, wring, and the silk will 
be ready for the dye-bath. The dye-bath is made 
with— 

100 gallons of water, 

20 gallons of boiled off liquor. 


The latter ingredient must be quite free from soda, 
which would tend to prevent the Alizarine from going 
on to the silk. On the other hand it must not con- 
tain too much silk glue, as this would cause stains 
and other defects. It will be found best, therefore, 
to use the liquor from a second boiling off bath, or 
even fresh neutral soap liquor. Weak acetic acid is 
gradually added until the bath is quite neutral. Then 
the dye-stuff is added: for a medium shade of red 
1 to2 Ibs. of Alizatine 20 per cent., per 10 Ibs. of silk; 
for deep shades 2 to 5 lbs. ; for pale shades Alizarine 
pinks + to 1 lb. Enter the silk into the bath, work 
for fifteen to twenty minutes in the cold, then heat 
gradually during at least three-quarters of an hour to 
the boil, as the Alizarine fixes itself but slowly on the 
silk, and rapid heating has been found to cause the 
colour to be loose. The dyeing is continued at the 
boil for one hour; the silk is then washed. To 
brighten the colour it is soaped in a weak soap bath 
—-2 ozs. soap in 6 gallons of water—and boiled for 
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twenty minutes; take out the silk, wash well, and 
brighten the silk by passing into water containing 
2% to 3 lbs. acetic acid, 10° Tw. in every Io gallons; 
use this at 100 to 120° F., work the silk for ten to 
fifteen minutes, wring and dry. 

The soap in the dye-bath in the present case plays 
an important part, as there is scarcely any doubt that 
the fatty acid it contains enters into the composition 
of the Alizarine-colour lake that is formed on the 
fibre. It has been found in the case of Alizarine 
dyeing on cotton that the use of oil in the process 
causes the colour to be brighter, and analysis of the 
colour lake produced on the fibre shows that it con- 
tains a small proportion of fatty matter; and by 
analogy the same thing will take place in silk 
dyeing. 

Instead of this process a shorter method can be 
adopted, but the results are not so good. Steep the 
silk in alum liquor at 8° Tw., work well for half-an- 
hour so as to get every part of the silk well saturated 
with the mordant, then allow to soak for fifteen to 
twenty hours, wring out, and dye with Alizarine as 
described above. 

Another method is to use acetate of alumina at 
7° Tw. instead of the alum. In this case after steep- 
ing the silk is wrung out and dried thoroughly, which 
is best done in a steaming-chest, to decompose the 
mordant and cause the deposition of the alumina 
on to the silk. After drying the silk is ready for 
the dye-bath, which is made and used as above 
described. 

A very good method of mordanting silk for the 
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Alizarine colours is to prepare a solution of 8 lbs. alum 
in 4 gallons of boiling water and 4 lbs. hyposulphite 
of soda (thiosulphate of soda) in 5 gallons of boiling 
water ; when both the solutions are cold mix together, 
when a liquor standing at 15° Tw. will be obtained. 

Into sufficient of this the silk is entered, worked 
well for one hour, then allowed to steep over night. 

The next day it is wrung out, rinsed well, and passed 
through a bath made by diluting 1 Ib. of silicate of 
soda with sufficient water ; after wringing and rinsing, 
it is ready for the dye-bath. 

The quality of the water used in the dye-bath has 
some little influence on the tone of the shade pro- 
duced. Calcareous or limy water gives the best 
results, and where this is not obtainable it is necessary 
to add either acetate of lime or chalk to the dye- 
bath, using about 3 to 4 ozs. for every 100 gallons of 
water. 

The grade or brand of Alizarine used also has some 
influence on the shade ultimately produced. The G 
shades of Alizarine (flavopurpurine) yield the most 
scarlet tones, and are best adapted for scarlets and 
pinks; the V shades (alizarine) yield the bluest shades, 
and are mostly used for dyeing reds and violets; the 
RK shades (iso- or anthra-purpurine) are somewhat 
intermediate in shade. 

Besides reds, Alizarine can be used for dyeing violets 
and chocolates. For violets an iron mordant is used; 
the silk is worked in a bath of nitrosulphate of iron at 
28° ‘Tw. for half-an-hour, it is then taken out, wrung, 
rinsed lightly, and passed into a bath of soda crystals 
to fix the iron. For pale shades of violet one treat- 
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ment by this process is sufficient; for deep shades 
the silk should be treated four times; for intermediate 
shades two or three times, a good rule being to allow 
one operation or treatment for each 5 per cent. of 
Alizarine used. After mordanting, the silk is dyed 
with Alizarine as described above for red, the violet or 
blue shades of Alizarine being used; from 2 to 5 
per cent. being used for pale violets, 6 to Io per cent. 
for medium shades, and 15 to 20 per cent. for deep 
shades. The violets so obtained are not remarkable 
for brilliancy of tone, being rather dull, but they are 
fast. 

Chocolates can be dyed with Alizarine by mordanting 
with a mixture of alum and nitrosulphate of iron; by 
varying the proportions of the two mordants a variety 
of red or blue shade chocolates can be obtained. 


After dyeing either violets or chocolates, the silk 
can be softened by boiling in soap, and then brightened 
with acetic acid as described for reds. 

The processes described above for dyeing silk reds 
are equally applicable to wild as to cultivated mori 
silks. 


DYEING SILK ORANGE AND YELLOW. 


The number of yellow and orange colouring matters 
used for dyeing silk are tolerably numerous, although 
not so large in number as the reds. They are derived 
from both natural and artificial sources. Of late years 
the tendency has been to discard the use of the natural 
yellows because of their want of brilliance and per- 
manency, and to make more extensive use of the 
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artificial yellow colouring matters, which are at once 
more brilliant in tone, easier to apply, and in many 
cases faster to light and air. 


1. WITH NATURAL YELLOW COLOURING MATTERS. 


These are not numerous, comprising annotto, Per- 
sian berries, fustic, weld and turmeric. Of these weld 
jis the most important as it yields yellows faster to 
light and air than the others. 

Weld Yellows.—A decoction of the dye-stuff is made 
by boiling 4 lbs. of weld with 3 ozs. pearlash, in 
sufficient water for about two hours, after straining, 
using the clear decoction. Alum is the mordant for 
weld, and it may be applied, first, by steeping the silk 
for two hours ina solution of alum at 6° Tw., then 
dyeing the silk in a decoction of the weld prepared as 
above described. The temperature need not be 
higher than 100° to 120° F. The quantity of weld 
used varies with the shade required, 2 lbs. for pale, 
4 lbs. for dark colours for each Io lbs. of silk. Ifa 
little soap is added to the dye-bath it insures greater 
evenness in dyeing. After dyeing, the silk is worked 
for ten minutes in a bath of acetic acid to brighten 
the shade and give lustre and scroop to the silk. For 
very deep shades 6 to 7 lbs. of weld per 10 Ibs. 
of silk may be used. If pure shades are required 
care should be taken that the weld decoction is only 
made with the flower portion of the stem; the roots 
contain a little tannin which darkens the colour and 
destroys the purity of the yellows it gives. Instead 
of previously mordanting with alum, the latter can be 
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added to the dye-bath at once, using 4 to 6 ozs. 
alum to 10 lbs. silk. After dyeing, to give the silk 
brightness, wash and work the silk in a weak soap- 
bath containing + lb. of weld, at 150° F., for half-an- 
hour, wash, and pass into an acetic acid bath to give 
lustre and scroop. 


Fustic Yellows.—Fustic is rarely used now in dyeing 


yellows on silk, as the shades it gives are not very 
brilliant, and not very fast. Its chief use is in pro- 
ducing shades of greens, olives and browns. Alum is 
the mordant for fustic, and it can be applied either 
separately or in the dye-bath with the fustic, as in 
weld dyeing. The dyeing is done at a temperature 
of 120° to 150° F., using 1 lb. of fustic and 12 1b, of 
alum to 10 lbs. of silk for light yellows, and 8 lbs. of 
fustic for deep yellows, intermediate quantities for 
intermediate shades. Fustic extract may be used 
from -!, lb. to 1 lb. for pale to deep shades. After 
dyeing, the silk is brightened by passing through a 
bath of perchloride of tin at 4° Tw., and washing 
well. 

Quercitron Bark, \ike fustic, has almost gone out ot 
use for dyeing yellows on silk. It may be dyed in 
the same way, or in a bath containing, for 10 lbs, of 
silk, 4 lbs. of bark made into a decoction, 2 lbs. alum 
and 1 pint of muriate of tin, dyeing at 150° F. for one 
hour. Light drabs are dyed with bark, using 1 Ib. for 
10 Ibs. of silk. 

Persian Berries are rarely used for dyeing silk ; 


they give orange shades of yellows, using muriate of 
tin as amordant. For to lbs. silk, dye in a bath at 


150° F., with 3 Ibs. Persian berries and I quart 
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muriate of tin ; various shades can be got by altering 
the quantities of dye-stuffs used. 

Annotto is largely used for dyeing orange shades on 
silk, and also for obtaining compound shades with 
indigo extract, logwood, etc. Annotto liquor is made 
by taking one gallon of boiling water, 2 ozs. pearlash, 
and 2 lbs. annotto, stirring altogether till dissolved. 
Silk is dyed with annotto in a soap-bath, using as 
much of the above liquor as is required to produce 
the desired shade. The dyeing should be done as 
quickly as possible; after dyeing the silk is washed 
and dried. For pale shades 120° to 150° F., and for 
deep shades 180° to 200° F. are the best temperatures 
to work at. 

Turmeric is occasionally used for dyeing yellows on 
silk, using 4 lbs. to 10 lbs. of silk, dyeing in a plain 
bath at 150° F., no addition to the bath is necessary ; 
4 lbs. gives deep orange yellows, 1 lb. pale yellows. 
Tin salts added to the bath turns the shade more 
orange. Boiling spoils the shade. A little acetic acid 
may be added to correct any alkalinity of the bath, 
but such addition is not necessary. 

All the natural yellow colouring matters have, 
to a great extent, given place to the aniline and 
coal tar yellows, which give more brilliant dyes and 
greater variety of shades, and are generally faster to 
light, acids, washing, etc. 


2. DYEING SILK YELLOW AND ORANGE WITH 


TTT 
die us bp 0) 


The yellow and orange coal tar colours are numerous 
and important, they dye all shades, from a reddish 
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orange to a pale lemon yellow; they can be classified 
in the same manner as the reds. They are brighter, 
give on the whole faster tints, and are easier to dye 
than the natural yellow. 

(1.) Neutral Yellows and Oranges.—These include 
Chrysamine, Hessian yellow, Brilliant yellow, Chryso- 
phenine, Diamine yellow N, Titan yellow, Mikado 
orange, Congo orange R, Benzo orange R, Primuline. 
They are dyed very much in the same way as the 
neutral reds. Chrysamine, Hessian yellow, Brilliant 
yellow, Benzo orange R, Congo orange R, are dyed 
in a soap-bath (21 per cent.) with either sulphate or 
phosphate of soda (10 per cent.), from I to 3 per cent. of 
the colouring matter gives deep shades. Chrysamine, 
and the other yellows give shades of orange yellow, 
fairly fast to light but not to soaping, the last two 
reddish oranges. If necessary, after dyeing, the shades 
can be brightened in a weak acetic acid bath. Chryso- 
phenine can be dyed in the same way, or in a soap- 
bath with a little acetic acid, it gives bright yellows, 
fast to light and washing. Titan yellow can be dyed 
in a 20 per cent. salt bath with a little acetic acid, 2 
per cent. of dyestuff is sufficient for full shades. 
Primuline in the same way; these give greenish 
yellows, The Mikado oranges are best dyed ina soap- 
bath, with a little acetic acid, about 7 per cent. of 
colour is required, and orange tones are obtained, very 
brilliant and pure, varying according to the brand of 
dyestuff used. All the yellow colouring matters are 


pretty fast to light, and resist soaping very well, espe- 
cially Chrysophenine and Titan yellow ; the others are 
slightly reddened, they resist acids very well, but not 
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alkalies, which redden them. The Mikado oranges are 
fairly fast to acids, the others are turned bluish, but 
they are fast to soaping and alkalies, although only 
moderately fast to light. These colours are very use- 
ful for dyeing mixed silk and cotton, or silk and wool 
fabrics. They may be mixed with the neutral reds, 
blues and browns, for producing compound shades of 
olives, greys, etc. 

(2.) Basic Yellows.—These are not numerous, and con- 
sist of Phosphine, Auramine, Benzoflavine, Thioflavine 
T, Chrysoidine, Quinoline yellow, Acridine orange 
They are dyed exactly in the same way as the patie 
reds (which see). Phosphine (5 per cent.) gives deep 
bright orange shades, and by using 2 to 3 per cent. 
will be found useful in dyeing what ar ae dold gold 
shades. Auramine (3 per cent.) gives eee ‘ellows 
very fast to light anc soaping ; it is not much used 
for silk dyeing, as it does not take easily to the 
fibre. Benzoflavine, orange or chrome yellows; 
Thioflavine T, greenish yellows, pale tints have 
a peculiar greenish bloom that is very fine and 
give it special value to the silk dyer, deeper shades 
approach nearer a chrome tint. Chrysoidine (1 to 2 
per cent.) gives fine reddish oranges, fairly fast. 
Quinoline yellow gives greenish yellows very fast. 
Acridine orange N O (1 per cent.) gives orange shades, 
bright but not fast to soaping. The basic yellows 
may be mixed with the basic reds, greens, etc., for the 
production of compound shades. 

(3.) Acid Yellows.—These ar 
like the reds, belong to two distinct groups, the acid 
yellows ae azo yellows and oranges. The acd 


imerous, and, 


DYEING OF FANCY COLOURS ON SILK. 87 


yellows are almost exclusively nitro compounds, and 
include Picric acid, Napthol yellow, Napthol yellow S, 
Aurantia, Citronine (Brooke, Simpson and Spiller), 
These are all dyed in acid baths (see acid reds). 
Picric acid gives greenish yellows, I to 2 per cent. 
being sufficient for deep shades. Napthol yellow and 
Napthol yellow S, with 2 to 3 per cent. of colouring 
matter give bright chrome yellows, fairly fast. Au- 
rantia is a colouring matter almost entirely used for 
silk dyeing, and it gives orange yellow to orange 
shades with from I to 3 per cent.; for old gold shades 
it is extensively used ; it is fast to light but not to acids 
or alkalies. Citronine gives gold yellow shades. 

The Azo Yellows and Oranges are very numerous, 
and include the Oranges, Croceine orange, New yellow, 
Tartrazine, Acid yellow. Itis not necessary to describe 
these in detail; they are dyed in exactly the same 
way as the azo reds (which see). Some examples of 
their use will be found in the Appendix. 

(4.) Adjective Yellows.—There are three colouring 
matters belonging to this group, viz., Alizarine orange, 
which gives bright orange shades, Galloflavine, and 
Gambine yellow, which dye yellows fairly bright on 
silk. They are dyed by the same process as the 
Alizarine reds. Alizarine orange gives fine oranges 
of a yellow tone with an alum mordant, using about 
twenty per cent. of dyestuff; with three per cent.a 
salmon orange is obtained. With an iron mordant a 
deep maroon is obtained. Galloflavine and Gambine 
yellow require a chrome mordant ; this is best applied 
as described under Alizarine black, page 52, from 
chrome acetate. Galloflavine gives greenish yellow 
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tints, Gambine yellow orange yellow tints. Thev are 
fast colours. 


DYEING BLUE ON SILK. 


Until the advent of the coal tar blues, the only blues 
a silk dyer could use was Prussian blue, which was 
developed on the fibre, and indigo. The former was 
rather troublesome to produce, although fast to light, 
and.a moderate amount of washing. The latter is 
difficult to apply in one form, and fugitive when used 
in the other although easy enough to dye with. With 
the advent of the coal tar blues the silk dyer had 
placed at his disposal the means of producing a 
greater variety of blue tints than he could possibly 
produce with the old dyestuffs, and tints which are 
more satisfactory in every way, more brilliant, faster 
to acids, washing and light. 


I. FROM NATURAL COLOURING MATTERS. 


The only natural colouring matter used to dye blue 
on silk is indigo, This body is applied in the dyeing of 
fabrics in two ways known as the “vat method” and 
the “cxtract method.” The “vat method” consists 
in the treatment of the indigo with reducing agents, 
such as copperas and lime; zinc and bisulphite of 
soda or hydrosulphite of soda, whereby a solution of 
indigo is obtained, into which the fabric to be dyed is 
entered, taken out, wrung and exposed to the air, by 
the oxidizing action of which the indigo blue gradually 
develops on the fabric. In the second or “extract 
method,” the indigo is first dissolved in strong sul- 
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phuric acid, which is then neutralized by soda and 
“Indigo extract” is obtained, a body readily soluble 
in water and used in dyeing much in the same way as 
the acid coal tar colours. The vat method isthe pro- 
cess exclusively used in dyeing cotton, wool can be 
dyed by either method. In dyeing silk the vat 
method is very rarely used. It gives the fastest 
shades, the conversion of indigo into extract seems to 
destroy its permanent qualities. 

There are several ways of applying indigo extract 
in silk dyeing, the simplest is to make a large bath 
with about I per cent. of sulphuric acid and the dye- 
stuff, working at a temperature of from I10° to 
130° F-., or, if necessary, at higher temperature. The 
shade obtained necessarily depends upon the propor- 
tion of dye-stuff used; 2 per cent. of indigo extract 
will give pale shades; 5 per cent., medium shades ; Io 
per cent., deep shades, the tone of blue obtained being 
greenish. The indigo extracts of different makers 
vary much in their colouring power. 

A method frequently adopted is to mordant the 
silk with alum, by steeping for twelve hours in a 
bath of 20 to 25 per cent. ‘of alum; then to dye in 
a bath containing the required quantity of extract 
with about 5 per cent. of alum, at a temperature of 
150° to 180° F. This method is chiefly adopted 
when indigo is combined with such colouring matters 
as cochineal, fustic, quercitron or Persian berries to 
form compound shades such as greens, greys, drabs, 
browns, etc. ; in which case the alum acts asa mordant 
for the other colouring matters which are added to 
the dye-bath. For these compound shades indigo 
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extract has been replaced by induline to a large 
extent. 


2. ARTIFICIAL BLUES. 


(A.) Prussiate Blue-—Prior to the advent of the coal 
tar blues, the only other blue dyed on silk was the 
prussiate blue. The process is as follows :—For Io 
Ibs. silk. Enter into a bath containing 21 pints 
nitrate of iron, 120° Tw. in from Io to 15 gallons 
of water, heat to 120° F., enter the silk, work 
about 10 to 15 minutes; lift, wring, wash, enter the 
still wet silk into a bath of 4 1b. yellow prussiate 
(ferrocyanide) of potash and £1b. sulphuric acid, work 
for 10 minutes, lift and wash. Then re-enter into the 
nitrate bath, work as before ; after washing, enter into 
the prussiate bath. Then prepare a new bath with 
3. lb. nitrate of iron and = lb. tin crystals, work the 
silk in this for Io minutes, lift, wash, pass into the 
prussiate bath for 10 minutes, lift, wring, expose to 
the air for six to eight hours, wash and dry. The 
shade of blue obtained depends upon the number of 
workings in the respective baths; the above routine 
gives a medium shade of blue; by reducing the 
number of baths paler shades can be got; darker 
shades are obtained by increasing the number of 
workings, and omitting the tin crystals. Prussiate 
blues are fairly fast to light and acids, but not to 
excessive soaping or alkalies, which turns them brown 
red. What is called a Saxon blue is dyed as 
follows :—Work the silk (10 lbs.) in a cold bath of 
nitrate of iron at 6° Tw., for one hour, lift, wash and 
immerse in a cold bath of yellow prussiate (2 Ibs.), 
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work for 20 minutes, lift, add I pint of sulphuric acid 
to the bath, re-enter the silk, work another 20 minutes, 
lift, wash, and dry. Prussiate blues are rarely dyed 


now. 

(B.) Wath Coal Tar Blues.—These are fairly nume- 
rous, and many of them give very fine, beautiful shades, 
not obtainable from other blue colouring matters. 
Representatives of every class of coal tar colours are 
to be found among the blues. 

The Neutral Blues. — These include the Benzo- 
azurines, Brilliant Azurine, Diamine Blues, Azo Blue ; 
they are not very satisfactory dyes for silk. Dyed ina 
soap-bath, with a very little sulphuric acid, and about 
3 per cent. of colour, they give rather red, dull shades 
of blue. Dyed in the same way as the other neutral 
colours in a neutral bath, they give dull shades of 
grey. The only way to get good results from these 
neutral blues is to dye them in a bath containing 
borax, with a little alkali blue, raising the colour 
afterwards with a little acid. See Appendix for dyed 
patterns, 

Basic Blues.—Of these there are two kinds, the 
Alkali or Nicholson blues, which are dyed: by ‘a 
special process, and the basic blues proper, Meldolas 
blue, New blue, Nile blue, Basle blue, etc. These last 
are dyed in a soap bath, or in a bath containing 
Glauber’s salt. They give very fast, deep shades of 
blue. Nile blue gives the greenest shade of any of this 
class of blue. New blues are of different shades. 

Alkali blues, or Nicholson blues. These are dyed 
on silk by a special process, different from that 
adopted with any other blues, The dye-bath is made 
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with 5 to 10 per cent. of borax, and the necessary 
amount of colour. The silk is entered into the dye- 
bath at a temperature of 160° F., and worked at this for 
a quarter of an hour, the bath is then heated to the boil 
and kept at this heat for three-quarters of an hour; 
the silk is taken out, wrung, washed in water, and the 
colour raised by passing into a cold bath of water, 
acidulated with sulphuric acid. The colour is de- 
veloped, afterwards the silk is washed and dried. The 
dye bath is not exhausted, and may be used again, 
half the quantities of borax and colour being added 
for each succeeding lot of silk. The acid bath can 
also be used repeatedly by adding a small quantity 
of acid from time to time. As there are many 
shades, varying from reddish-blue to pure blue, of 
alkali blues, care should be taken to keep both dye 
and acid baths for the same shade of blue; if 
this is not done the dyer will never be sure of 
obtaining the same shade of blue in different dye- 
ings of his silks. To ascertain how the dyeing 
is progressing in the dye-bath, the dyer may take 
small samples out and dip them in the acid bath and 
note the shade that is developed; if this is not deep or 
solid enough the dyeing is continued ; if it be right, then 
the main bulk of the silk is taken out of the dye-bath 
and passed into the acid-bath. The process should 
be modified according to the quantity of blue em- 
ployed; this varies much with different makes, some 
require but little borax, others a good deal ; this de- 
pends upon the alkalinity of the sampie of blue, and 
to obtain good results with a particular batch of 
colour, the dyer should make a few preliminary ex- 
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periments to ascertain the proper proportion of borax 
to use, too much is not good as tending to produce 
weak shades, Alkali blues may be compounded with 
acid colours, like the scarlets, oranges, etc. The 
method consists in first dyeing the blue in the usual 
way, then entering the silk in a bath containing the 
other colouring matter. The blue is developed at 
the same time as the second colour is dyed on the 
silk, the results cannot be considered so satisfactory 
as those which may be produced by using the direct 
acid blues, partly because there is not that complete 
control over the shade produced which is desirable in 
dyeing. The various shades of alkaline blues are 
distinguished by the brands RR, B, BB to 6 B, ete. 
Acid Blues —The acid blues are dyed on silk either 
in a soap-bath broken with sulphuric acid, or in a 
bath containing Glauber’s salt and sulphuric acid. In 
this way may be dyed China blue, Soluble blue, Crystal 
blue, Night blue, Navy blue, Cotton blues; under these 
names comes into the market a number of blues of 
different shades, from reddish RR to pure blue 6 B, 
which are the sodium salts of the di- and tri-sulphonic 
acids of the rosaniline blues ; they give a variety of 
very fine and brilliant shades, moderately fast to 
light; in this they vary very much, the more soluble 
the blue is, the more fugitive it becomes (as with 
Cotton blues); they stand soaping or washing very 
well. The Spirit blues, the true Opal Blues, are the 
pure rosaniline blues; they are insoluble in water, and 
require to be dissolved in spirit, they are dyed with 
a little acid in the bath, and give, like the blues 
above-named, various shades from a red to a pure 
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blue, fast to washing, dilute acids and light. Induline 
blues are most valuable to the silk dyer, not only for 
dyeing deep shades of blue very fast to light, acids 
and washing, but because they can be compounded 
with other colours to form a great variety of useful 
shades, greys, olives, drabs, etc. Napthol black 3 B 
may be mentioned here because of its giving very fine 
navy blues, especially if a little Induline is added to 
brighten up the shade. Victoria Blue B is a very fine 
blue, and dyes silk easily in acid baths. 

Alizarine Blues are dyed on silk by the same process 
as alizarine reds. Alizarine Blue GW gives with 
alum mordants fairly bright blues, using 20 per cent. 
of dyestuff, with 3 to 5 per cent. very good useful 
lavender shades can be obtained, while with I to 2 per 
cent. silver greys are obtained. With an iron mor- 
dant deep shades of navy blue are obtainable. Aliza- 
rine blue R dyes duller and redder shades than the 
GW blue with an alum mordant; with an iron mor- 
dant the shades are very dark blue, almost approach- 
ing a black. 

Alizarine Cyanine dyes silk mordanted with acetate 
of chrome fairly well, giving bright blues very similar 
to those obtained with Alizarine Blue. This new dye- 
stuff is made in several brands, and as yet has not come 
into extensive use for silk dyeing. 


DYEING GREEN ON SILK. 


Greens are among the most important colours that 
the dyer has to produce ; their variety is very great, 
varying as they do from a very pale sea-green tint 
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through every shade of yellow-green, green, blue- 
green, to sad shades, such as olives and sages. Their 
production requires a great amount of practical skill 
and knowledge on the part of the dyer, as in very few 
cases can the greens be produced froma single colour, 
but they have to be obtained by combining several 
colours; and in the art of combining these in the 
easiest and best manner to produce the required shade 
lies the art of the expert ; such art cannot be obtained 
except by constant practice, close observation, and 
knowledge of colours, both in the abstract and con- 
crete. 


I. FROM NATURAL COLOURING MATTERS. 


No natural green colouring matter capable of dye- 
ing green on silks is known, and any greens dyed 
with natural colouring matters are produced by mix- 
ing blues and yellows together. A green can be got 
with indigo and weld, or indigo and Persian berries, or 
indigo and fustic. The silk is first prepared for dyeing 
the yellows by mordanting it, then it is dyed with the 
yellow and then the indigo or the two dyestuffs may 
be used in the same bath ; only olive shades of green 
are thus obtained. 

A fairly good green can be obtained as follows: 
For 10 lbs. silk. Prepare a bath containing 1 Ib. of 
alum in a gallon of water, using as much of this as 
will enable the silk to be freely handled; allow to 
steep three or four hours, lift and wash well. Then 
enter into a decoction of 6 lbs. fustic at about 170° 
to 180° F. for thirty minutes, lift, add 2 ozs. indigo 
extract to this bath, re-enter the silk, work thirty 
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minutes longer, lift, wash, and dry. Finish the silk in 
the usual way. The production of the same shade 
cannot always be depended upon, as the strengths of 
the fustic and indigo extract vary from time to time, 
the dyer must make allowances for this, and alter his 
quantities as experience dictates. 

Another method is to treat the silk in a decoction of 
4 lbs. fustic at 170° to 180° F. for forty minutes, then 
lift, and add 1 Ib, alum and 2 ozs. indigo extract, re- 
enter the silk, and work to shade. 

A bottle-green can be got by mordanting the silk 
(10 lbs.) in a bath of 2 lbs. alum and 1 lb. copperas, for 
one to two hours, washing, then working for half-an- 
hour in a decoction of 6 lbs. fustic ; lift, add 2 ozs. 
indigo extract, re-enter the silk and work twenty 
minutes longer; wash and dry. 

Olive-green: Ist, dye same as the fustic green, 
using I lb. of logwood, and 6 lbs. fustic. 2nd. Treat 
the silk for half-an-hour in a bath of 1 lb. copperas 
and 3 lb. alum, wash, dye in a bath of 2 lbs. fustic 
and 4 ozs. logwood for half-an-hour, shading with a 
little indigo extract if necessary. 


2. FROM COAL TAR COLOURS. 


These are nearly all of the basic class, there are a 
few acid colours and one adjective colour. 

Basic greens, such as Malachite green, Methyl green, 
Brilliant green, Azine green, are dyed in the same way 
as the basic reds; they are all strong colouring 
matters, one per cent. being usually sufficient to give 
deep shades, Azine green gives very deep blue shades ; 
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the others more or less blue-greens very fine and 
brilliant. By adding more or less Auramine or Benzo- 
flavine, a great variety of shades of yellow-green can 
be obtained by varying the proportions of the green 
and yellow dyestuffs. Theshades obtained are fairly 
fast to dilute acids, washing, and moderately fast to 
light. By adding Bismark brown in various propor- 
tions olives and sages may be obtained. A little Inda- 
zine M or Induline gives peacock greens. 

Acid Greens —Acid green, Fast green, Guinea green 
and other acid greens are dyed either in a soap-bath, 
or in old boiled-off liquor broken with acetic or sul- 
phuric acid, or they may be dyed in a bath contain- 
ing Glauber's salt and acid ; the temperature of the 
dye-bath is best at from 170° to 180° F. The shades 
obtained are rather bluish in tone, by shading with 
any of the acid yellows, pure green, or yellowish green 
shades can be obtained, according to the relative pro- 
portions of the two dyestuffs. By shading with acid 
browns, olives and sages are obtained, adding indu- 
line gives peacock greens. The shades so obtained 
are fast to dilute acids and washing, and moderately 
so to light. Napthol green B, dyed with Glauber’s 
salt and tartaric acid using six to eight per cent. of 
dyestuff, gives fine olive shades of green fast to wash- 
ing and light. 

Adjective Greens.—At present only a few adjective 
greens, are known, Czruleine, or Anthracene green, 
as it is sometimes called, can be dyed on alum 
mordanted silk when it gives moderately bright 
shades of green, using 20 per cent. of dyestuff; with 2 
to 3 per cent., useful shades of sea-green are obtain 
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able. With iron mordants this dyestuff gives a black. 
The shades obtained are fast to light, washing, and 
acids. 

Gambine R and Y and Dioxine give greens when 
dyed on iron mordanted silk; these are somewhat 
dull, but are fairly fast to washing and light. 


DYEING BROWNS ON SILK. 


Brown shades vary very much in tone from yellow 
brown to red brown; they can be obtained from both 
natural and artificial colouring matters. 


1. FROM NATURAL COLOURING MATTERS. 


Browns are not easily obtained from natural colour- 
ing matters: very good fast browns of a slight red- 
dish tone can be got from cutch. ‘The silk (Io lbs.) 
is steeped in a decoction of + lb. cutch for five hours 
at about 100° F.; then it is worked in a bath of bi- 
chromate of potash at 130° F. for half-an-hour to 
develop the shade. 

Another method is to steep the silk in a bath of 
alum, + lb. to 1 gallon, from six to eight hours, or 
over night. ‘Then, after washing, dye in a bath con- 
taining 20 ozs. each of logwood, brazil-wood, and 
fustic, at a temperature of 180° to 190° F., from thirty 
to sixty minutes, till the shade is developed. By vary- 
ing the quantities and the proportions of the dye- 
stuffs various shades, from a yellow to a red brown, 
can be obtained ; a predominance of fustic makes the 
yellower shades, of brazil wood, the redder shades, 
while logwood tends to turn the shade slightly bluer. 
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2, FROM COAL TAR COLOURS. 


Every class of colours are found among the coal tar 
browns, and these have almost completely displaced 
the natural colouring matters for dyeing browns on 
silk, 

(1.) Neutral Brown Dyes.—These include Benzo- 
brown, Congo brown, Hessian brown, Mikado brown, 
Titan brown. These are used either in a soap or salt 
bath, and a great variety of shades can be obtained 
from red to yellow browns. Benzo-brown NBX and 
Mikado brown M, gives dark warm browns of a 
yellow shade, being in fact true browns. These shades 
are fairly fast to washing, acids and light. Congo 
brown G gives a yellow brown, the others give red- 
dish browns, and are usually bright and full, but are 


not fast to light, although as a rule they resist soaping. 
Titan brown, Benzo-brown 5 R and Congo brown R 
will be found useful for dyeing terra-cotta reds. 

(2.) Basic Brown Dyes.—Bismark brown is the only 
representative of this class ; it dyes reddish shades of 
browns on silk, bright and full, fairly fast to acids, 
washing, and light. 


(3.) Acid Brown Dyes.—Acid browns are the repre- 
sentatives of this class of colours. They give reddish 
browns, and are fast to acids, washing, and moderately 
so to light. By shading with a little induline dark 
browns are obtainable. 

(4.) Adjective Brown Dyes.—There are few colour- 
ing matters of this class, viz., Anthracene brown, or 
Alizarine brown, as it is sometimes called, Gambine R 
and Y and Dioxine; they can be dyed on silk by the 
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same method as the Alizarine black, with a chrome 
mordant. Anthracene brown gives dark-brown shades 
with chrome; on an alum mordant it gives reddish 
shades using 20 per cent. of dyestuff; with 2 to 3 per 
cent. fawn brown tints are obtained. Gambine R and 
Y and Dioxine with the chrome mordant give reddish 
browns. By shading with Alizarine black or Alizarine 
blue warm shades of brown can be obtained. 


VIOLET COLOURS ON SILK. 


Before the discovery of the coal tar colouring matters, 
no natural violet colours could be produced, and though 
a kind of purple was got from logwood the results were 
not good. The introduction of the aniline purples and 
violets enabled dyers to produce shades remarkable 
for their brilliancy and purity which were previously 
unattainable by any means. 

Purple from Logwood—A rather reddish shade of 
purple, of no great brilliance, can be got from logwood 
by first mordanting the silk with alum in the manner 
described under Alizarine reds, and then dyeing with a 
decoction of logwood. 


PURPLES AND VIOLETS FROM COAL TAR COLOURS. 


1. Neutral Violets—There are only a few of these, 
Hessian violet, Diamine violet N, Azo-violet. The 
results on silk are not good, very reddish shades of no 
reat brilliance being produced. 

2. Basic Violets — These are numerous, aid range in 
shade from a red violet (purple) to a pure violet; 
they include Regina purple, Hofmann’s violet, Paris 
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3enzyl violet; the different 


violet, Methyl violet, ] 
shades being distinguished by the marks RR, 3k, 


R, B, BB, 3B, 5B, 6B. They are dyed by the 
same processes as described under basic reds, and are 
strong colouring matters, with a great affinity for the 
silk fibre. The principal difficulty in using them is to 
get even shades; this can only be attained by using 
dilute baths, having plenty of Glauber’s salt, or soap, 
or “ boiled-off” in the bath, and working the silk well. 
By using from 1 to 4 oz. per Io lbs. of silk, lavender 
and lilac shades can be obtained. As a rule the 
violets are very brilliant, fast to washing and dilute 
acids, but not to light. 

3. Acid Violets—There are only a few of these. Acid 
Mauve B, Acid Violets, Fast Violet, Acid Violet N, 
Violamine B and 2 R, etc. These are dyed in a bath 
of Glauber’s salt and sulphuric acid, or in an acidu- 
lated soap or boiled-off bath. Acid Mauve B, Viola- 
mine 2 R, give red shades which are very fine, Acid 
Violet N gives bright blue violet. The Acid violets 
are of various shades, from red to blue violets; Viola- 
mine B gives a violet, Fast Violet gives dark shades. 
As a rule these violets are fairly fast to washing and 
dilute acids but not to light. 

4. Adjective Violets—Gallein and Gallocyanine are 
the only representatives of this class ; they give rather 
dull but fast shades ; violet can be got from Alizarine 
by mordanting with iron, but the shades obtained are 
dull, although fast to light, air, etc 


SILK DYEING. 
MopDES, DRABS, GREYS, AND COMPOUND SHADES 
ON SILKS. 


In the previous pages only the methods of dyeing 
with the simple colours are given; these can of course 


be combined in various ways to form a great variety 
of compound shades; in the Appendix will be found 
recipes and patterns showing in detail how to dye 


these compound shades. 


CHAPTER: Vs 


DYEING MIXED SILK FABRICS. 


NTIL lately silk was invariably dyed in the 
state of yarn; when the silk was to be woven 
into mixed fabrics such as satins, etc., it was impossible 
to dye both fibres exactly of the same shade. Such 
fabrics were woven with dyed yarns, care being taken 


to match the two yarns, warp and weft, as closely as 
possible. The weaving of dyed yarns of two fibres is 
open to the objection that when the fabric comes to 
be washed and finished, the various materials are apt 
to act differently on the two fibres, so that however 
closely they originally approximated in shade, there 
is a wide difference in them at the finish. When the 
coal tar colours were introduced more or less success- 
ful attempts were made to dye both fibres in a fabric 
at once; although very difficult, it was possible with 
the exercise of a considerable amount of care, to 
obtain good results and get a fabric of one shade. It 
was easier, however, to obtain two colour effects which 
were formerly with the old natural colours absolutely 
unattainable. 

The introduction of the so-called benzidine colours, 
vith the facility with which they dye all fibres equally 
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well by one process, has given an impetus to the 
dyeing of mixed silk fabrics in the piece, and the 
eed is now greatly coming into use. The advan- 
tages of dyeing in the piece may be simply stated. 
In the process of weaving the cloth is very liable to 
get dirty, from various causes, such as oil falling on it 
from the loom, or dust settling on it; in the case of 
fabrics made from dyed yarns, this would dull their 
lustre, and necessitate a cleansing process, which is 
liable (as has been pointed out) to act differently on 
the two fibres and alter their shades. When the woven 
fabric is dyed in the piece, any cleansing that is re- 
quired can be done before dyeing, so that after dyeing 
the piece only requires finishing, an operation which 
will not effect the colour in any way. 

Dyeing Mixed Fabrics with Benzidine Colours.— 
There is scarcely any need to enter here into detail 
regarding the method of using this class of dyestuffs 
for mixed fabrics, as they are used in precisely the 
same way as for dyeing silk only, which has been 
already described. The best general method for ap- 
plying them is to use from 20 to 25 per cent. of salt 
in the dye-bath with some colours, such as Titan 
Yellow Y, Chrysophenine, Erika—it is scarcely possible 
to add too much. Asa rule the dyeing should be 
done under the boil; a plan often adopted is to raise 
the bath to the boil, turn off the steam, enter the goods, 
and work for onehour. Phosphate of soda and a little 
neutral soap, or Glauber’s salt and neutral soap, are 
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This class of colours is now very numerous, but 
they are not all applicable for dyeing mixed cotton 
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and silk fabrics, because some few exceptions, espe- 
cially the blues and violets, have such very different 
affinities for the different fibres, that their use cannot 
be recommended. Chrysophenine, Brilliant Congo, 
Deltapurpurine, Chrysamine, Titan Yellow Y, Titan 
Brown, Hessian Brown, Diamine Scarlet B, and a few 
others, work well and give even shades on both 
fibres. For dyeing mixed sill and wool fabrics all the 
colours are available, as they dye both fibres to almost 
identical shades. 

The following details will be useful : 

Red.— Use Benzopurpurine, Diamine Scarlet B, 
shading, if required, with Chrysamine, Benzo-azurine, 
etc. Dye ina soap-bath at the boil. Should the silk 
not come up in shade to the cotton, it can be brought 
up by a second dyeing with a basic colour like 
Magenta, Safranine, Rhodamine. 

Orange—Dye with Benzopurpurine and Chrysa- 
mine, or Benzo-orange R, Titan Orange, bringing up 
the silk to shade with a second dyeing, using Chrysoi- 
dine, Orange G, etc. 

Yellow.—Titan Yellow, Chrysamine, Chrysophenine, 
give good results, using salt in the dye-bath. 

Dark Blue—Dye first with Benzo-azurine, then to 
correct the reddish tone taken up by the silk, give a 
second dye-bath with methylene blue or new green, 
using a little acetic acid to give the bath a weak sour 
reaction. 

Olive.—Dye first with a mixture of Benzo-azurine, 
Benzopurpurine, and Chrysamine, bringing up the 
silk to shade wth Chrysoidine and Methylen Blue in 
an acid bath. 
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Brown.—Use Mikado Brown, Titan Brown, and 
Benzo-Brown N B X in a salt-bath. 

Grey.—Benzo-azurine shaded with Chrysamine in 
the first bath, dyeing up the silk with New green 
Induline, ete. 


’ 


These methods are applicable to all mixed silk 
t 
fabrics: 


DYEING SILK AND COTTON FABRICS. 


In dyeing such fabrics with the other classes of coal 
tar colours, the main points to be considered are, first, 
to dye the silk with colours which will bear soaping ; 
then to dye the cotton with colours which while fast, 
or nearly so, to soap on the fibre, are not so fast when 
dyed on silk. It must always be borne in mind that 
the silk will take up some of this second colour and its 
tint be more or less altered thereby, and for this allow- 
ance must be made, for which experience is the only 
guide; the precaution can be adopted of dyeing the 
cotton at a hand heat, as at this temperature the silk 
is but little affected by the cotton colour. The follow- 
ing details for producing various shades and colours, 
nay be regarded in the light of hints as to methods of 
working. 

Llue from Alkali and Cotton Blues.—F¥or light or 
medium blues on mixed silk and cotton goods, the 
following method gives good results: 

The silk is first dyed in Alkali blue, using from I to 
3 per cent. of colouring matter, according to the depth 
of shade required; various tones are obtained by using 
various brands of Alkali blues; the blue is dissolved in 
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either borax or carbonate of soda as described on page 
gi, dyeing at about 180° to 190° F., developing the 
colour afterwards in a weak sulphuric acid bath. For 
further details see page 92. After the Alkali blue has 
been properly developed on the silk, the fabric is 
ready for the dyeing of the cotton. This is effected 
by preparing a cold bath of tannic acid, using a liquor 
containing 5 lbs. of tannic acid in 100 gallons of water, 
and allowing about 11 to 2 lbs, of tannic acid to 100 
lbs. of material. The fabric is immersed in this for a 
period of from three to six hours, according to the 
depth of colour required; for very light shades one 
hour and a half is quite sufficient, for medium shades 
about four hours, and for deep shades six hours should 
be allowed. By adding fresh tannic acid to the bath 
to restore it to the original strength, which may be 
ascertained by the Twaddell if desired, it may be used 
again for a fresh batch. After the fabric has been in 
the tannin a sufficient length of time, it is removed, 


wrung, preferably, in a hydro-extractor, to remove 


surplus tannic acid, and then it is passed into a cold 
bath of tartar emetic, or some other antimony salt, 
containing from +1b.to 21 lbs. in 100 gallons of water; 
for pale shades the smaller quantity is used, for deep 
shades the larger quantity ; medium shades will take 
about I% lb. to the 100 gallons of water. In this 


>) 


bath it is allowed to remain about twenty minutes ; 
after which it is removed, washed in water and is 
ready for dyeing, which is done in a cold bath of 
Cotton blue, a trace of sulphuric acid added to the 
bath prevents any deterioration of the colour of the 
dyed silk. To obtain level shades on both fibres it is 
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important to see that the Alkali blue used for the silk 
and the Cotton blue used for the cotton correspond in 
tone. It would not do to use a red shade Alkali blue 
and a blue shade Cotton blue, for instance. The silk 
should be dyed slightly paler than it is intended to be 
because it will take up some of the cotton blue; a 
slight experience will show how much paler the silk 
has to be to allow for this deepening of the shade in 
the second dye-bath. 

Another method of dyeing pale blue shades on this 
class of silk goods is to cleanse the fabric as usual, 
then enter into a tannin bath to mordant the cotton ; 
fix in an antimony bath, and dye with Methyl blue at 
a hand heat. Wash and brighten with acetic acid. 

Dark Blues may be dyed with Indulines by first 
“tanning ” the cotton, and then dyeing both fibres in 
a bath of Induline at from 130° to 140° F. 

Pale Green.—The silk is first dyed green with New 
Green, Methyl Green, Brilliant Green, shading these if 
necessary with Auramine, Benzoflavine, Thioflavine T, 
or other similar dyestuff. The dyeing is done at 
about 120° F., in a slightly acid bath, the fabric is 
washed, “tanned” to mordant the cotton, which is 
then dyed with any basic or tannic greens, shaded 
with basic yellows. The cotton is mordanted and 
dyed cold. 

Violet.—This colour can be produced by dyeing the 
silk first with Methyl Violet shaded with Acid Ma- 
genta in a soap or old boiled-off bath; washing, 
“tanning” the cotton and dyeing with Methyl Violet 


and Safranine to shade. 
Red is dyed with Magenta or Safranine shaded with 
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basic yellows for scarlets by the process described for 
greens. 

Olive.— Pale olive. Dye the silk with Induline, 
shaded with Archill substitute, Orange G, using suff- 
cient to produce the desired shade, usually from + to + 
per cent. of Induline and half the quantity of the 
other colours is sufficient. The dyeing is done in 
a weak acid bath, at from 100° to 120° F. After 
washing, the goods are “tanned” and dyed with New 
Blue and Chrysoidine in a neutral bath at the ordinary 
temperature. 

Dark and Medium Olives —These are obtained by 
dyeing the silk as above rather darker than for pale 
olives, then give the cotton a strong “tannin” bath, 
and pass through Nitrate of iron; dye with New blue 
and Chrysoidine, and revive with acetic acid. Con- 
siderable care will be needed to obtain satisfactory 
results. 

Black may be dyed on silk and cotton fabrics by 


almost any of the processes described above, page 35, 
for silk with the exceptions of Alizarine, Napthol and 


Napthylamine blacks. Aniline black will give good 
results. Very good results can be obtained by dyeing 
the fabric with 7 per cent. of Napthylamine black and 
7 per cent of Diamine Black RO with 1 per cent. of 
Thioflavine S to shade it, adding salt and a little 
acetic acid to the bath. The Napthylamine Black 
dyes the silk, and the Diamine black the cotton, the 
shade obtained being nearly the same on both fibres. 

Rose can be produced very satisfactorily by “tan- 
ning” the fabric and dycing in an acetic acid bath of 
Rhodamine. 
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It is much easier to dye mixed silk and cotton 
fabrics in two colours, for instance, the silk red and 
cotton green, or the silk green and cotton blue than 
in self colours. Some very pleasing effects may thus 
be obtained. It is not necessary to do more here than 
to say that the silk should be dyed first with acid 
colours, the cotton being then “tanned” and dyed 
with basic colours in the cold or at a gentle heat, so 
that the silk may take up as little of the second colour 
as possible. After the dyeing the goods are lightly 
soaped, to remove as much as possible any of the 
second colour that the silk may have taken up, after 
which the silk may be brightened, if required, by a 
weak bath of acetic and sulphuric acid. See the 
Appendix for examples. 
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This dyeing may be in a self colour or of two diffe- 
rent colours or shades. The former is the more diffi- 
cult as the fibres have rather different affinities for the 
various colouring matters. 

Self colours —The azo colours will, as a rue, be 
found to give the best results, the basic colours also 
dye well; Alizarine dyes equally well on both Abres, 
Alkali blue for blues, Napthol black and Napthyl- 
amine black for navy blues and blacks, Napthol zreen 
for greens, Acid magenta for reds can be used with 
success. Some of the yellow and red direct dyes such 
as Titan yeliow, Chrysophenine, Brilliant congo, Delta- 
purpurine, Diamine brown, etc., are also available and 
dye easily; the blues of this class do not dye well. 
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Dyeing in Two Colours.—Mixed silk and wool fabrics 
may be dyed in two colours, thus producing some 


very pleasing effects. This double dyeing may be 


the 
latter gives the most satisfactory results. The follow- 


done either in one, or in two, or more baths; 


ine are some of the effects which may be obtained : 
oD 


ist Process. Dyeing in one bath at the boil, with 
the addition of a little sulphuric acid, washing, soap- 
ing slightly in the cold, and brightening with acetic 
or tartaric acid. 
The silk is dyed: The wool is dyed: The bath contains : 
Rose. Red. Phloxine:? °%,. 
Silver grey. Blue. Indigo extract 5 °Jo. 
3% Sifowich brown. Deep bluish red. Chrysoidine, Azo- 
flavine, and Acid 
magenta. 

Greyish red. slue. Magenta and Indigo 
extract. 

Brown. ive. Acid yellow, Indigo 
extract, Orange G. 

Rose Red. Acid eee. 

Yellow. Brown. Acid yellow, Acid 
magenta, Auramine, 
Indigo extract. 

Brown. Malachite green 

Methyl violet, Ma- 
genta, Acid yellow, 
Indigo carmine. 


2nd Process. Dyeing in two baths. ‘The first bath 
dyes the wool chiefly in an acid bath at the boil, the 
second bath is used cold, with the addition of a small 
quantity of acid, and dyes the silk. In the first bath 
acid colours are used, and these are taken up by both 
] 


fibres, but mostly by the wool; in the second bath 


d 
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basic colours are used and dye the silk chiefly, 
although the wool will take up some of the colour. 


The dye baths are made with: 
The silk is dyed : The wool is dyed : (ast bath) (2nd bath) 
Blue. Red. Acid magenta. Aniline 
blue. 
Green blue. Green yellow. Napthol Aniline 
yellow S. blue. 
Violet. Bronze. Acid yellow. Methyl 
violet. 
Green. Yellow. Acid yellow. New 
Victoria 
green. 
Greenish yellow. Green. Light green S. Auramine. 
Violet. Violet red. Acid magenta. Nigrosine. 
Lilac. Green. Light green S. Safranine. 
Green. Olive. Acid yellow. Safranine 
& soluble 
blue. 


3rd Process. The wool is dyed in an acid bath, the 
fabric is soaped at the boil, washed, and the silk dyed 
in acold bath as before. The following are some of 
the results which may be obtained: 


The dye baths are made with: 
The silk is dyed : The wool is dyed: (1st bath) (2nd bath) 
Red. Yellow. Napthol Safranine. 
yellow S. 

Yellow. Red. Acid magenta. Auramine. 
Blue. Green blue. Acid green. Aniline 

blue. 
Red. Violet. Acid violet 6 B. Safranine. 
Blue. Red, Scarlet 2 R. Aniline 

blue. 
Blue. ‘ Acid magenta. Methylene 

blue. 


CHAPT E.R. Vi. 
SILK PRINTING. 


YRINTING on silk has never been practised to 
the same extent as printing on cotton, for 
reasons which are rather difficult to formulate. Pro- 
bably fashion has exercised a deterrent influence 
in this direction, and moreover, with the natural 
colouring matters, silk and wool do not so readily 
adapt themselves to the processes which have to be 
employed as cotton. The introduction of the coal tar 
colours with their simpler method of procedure, has, 
however, brought silk printing into greater promi- 
nence, and there is no doubt a future before it which 
only requires developing to bring it into favour. 
Silk printers must, however, turn over a new leaf if 


progress is to be made. They are too conservative, 


and regard their business too much in the light of a 
trade secret, and businesses which are carried on in 
this way as a rule never progress. There are trade 
secrets and trade secrets. On the one hand, we regard 
them with favour when they are some special pro- 
cesses discovered by the users who ought to have the 
benefit of their invention. On the other hand, there 
are so-called trade secrets which are not secrets at all, 
I 
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but are really common property, although many users 
of such consider that they are secrets. Whether one 
person or twenty knows such will make no difference 


to the prosperity of a particular firm, but if all new 
comers are to find them out for themselves by expe- 
rience, the time and expense of gaining this expe- 
rience is really wasted. ‘This condition of things will 
not be remedied until there is a freer interchange of 
ideas between silk printers and cede 

In the following pages the general principles which 
underlie the operations of silk printing will be de- 
scribed rather than any specific recipes given for the 
production of special! shades as being likely, especially 
in the case of the coal tar colours, to be of more value 
than a collection of recipes. 

Methods of Printing—There are two methods in 
use for printing silk, viz., hand-printing and machine- 
printing. From a chemical point of view there is no 
essential difference between them ; from a mechanical 
point there are some minor ch ee disregarding 
the fact that machine-printing is cheaper than hand- 
printing, and is much more productive in the quantity 
of material capable of being turned out. 

Fland or Block Printing—In this method a wood 
block is engraved with the design in relief, points are 
arranged by means of which the printer can place the 
block in the proper position on the silk fabric. 
Without going very much into detail, the process of 
block printing may be briefly described as follows :— 
The piece of silk to be printed is stretched o 
narrow table, which usually ranges about 15 to 20 feet 


z 


long by 3 to 4 feet wide. This is covered by a blanket, 
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on the top of which the silk is spread. A shallow 
wooden box, mounted on legs and wheels, so that it 
can be readily moved from one end to the other of 
the table, forms the colour-box. This is supplied 
with the colour which is to be printed on the silk in 
the form of a thick paste. There is suspended in the 
colour-box a loose framework of wood, over which is 
stretched a piece of felt. This floats, as it were, on 
the colour, some of which passes through the felt, 
which acts asa strainer. The block is pressed on the 
feltand takes up some of the colour. This is now 
transferred to the silk, the printer by the gauge-pins 
on the block placing it in proper position on the 
fabric. Bya gentle tap with the hand, or in the case 
of very large blocks by a mallet, the colour on the 
block is transferred to the silk. The block is now 
lifted off again, pressed on the felt to take up fresh 
colour, which is transferred to the silk as before. 
From time to time, by means of a spreader, the printer 
sees that the felt is covered by a uniform coat of colour. 
This process is a slow one, but the results, in the 
hands of a good and careful printer, are good. 
Machine Printing—Machine printing, although it 
has been in use in the calico printing industry for the 
last sixty years, is only just beginning to be used for 
silk printing. No matter how complicated a printing 
machine may appear, the principles on which it is 
constructed are simple, and a twenty-colour machine 


is really only a one-colour machine multiplied in its 
parts twenty times, just as in a piano there are many 


pieces of mechanism, yet one and all are copies of one 
another. The essential portions of a machine, no 
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matter whether it be for cotton, wool, or silk printing, 
consists of first an engraved copper roller on which 
the design is engraved in lines or dots, whichever is 
most convenient or necessary for the production of 
the particular effect aimed at. While in the block 
the design is engraved in relief, and the lines stand 
up from the body of the block, in the roller the design 
is engraved in lines sunk in the roller. This roller 
presses upon a large pressure roller, which is covered 
with a blanket, and which gives the necessary pres- 
sure to force the fabric against the engraved roller, 
and to cause it to take up the colour from the Pa 
of the engraving. On the opposite side to the 
pressure roller is another roller covered with felt, 
called the furnisher roller, which revolves in a box, 
the colour box, containing the colour which is to be 
printed on the fabric. This furnisher roller takes up 
colour and transfers it to the engraved roller. A thin 
blade of steel, the “doctor” as it is called, presses 
against the roller, and scrapes off all superfluous 
colour from the caet ice of the roller. Fig. 13,458 
diagrammatic representation of the working portions 
of a cloth printing machine, a is the pressure cylinder, 
which varies in size according to the number of en- 
graved rollers; 6 is the engraved roller, the number of 
which in any one machine depends upon the number 
of colours to be printed at one time; c is the furnish- 
ing roller ; q the colour box; ¢is the blanket; f the 
“back grey” as it is called, ¢ the fabric being printed. 
As just mentioned, between the engraved and pressure 
rollers, to secure some elasticity which will force the 
fabric being printed into the lines of the design, there 
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is an endless blanket made of wool felt; other mate- 
rials have been tried, but this material has been found 
to be the best. There is also a piece of grey cloth 
which is used more to keep the blanket clean from 
any surplus colour which might happen to pass 
through the printed fabric. 


G7 ee aa J 


To obtain satisfactory results in block printing the 
principal points to notice are to have the colour of the 
right consistency, evenly distributed over the surface 
of the colour box, so that every portion of the block 
gets a uniform amount of colour on it, to see that the 
block is properly placed on the cloth, and that the 
pressure given to it to transfer the colour is the same 
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at every impression; all these points can only be 
learned by experience, the remedies in each case are 
obvious to any practical person. 

In machine printing many more troubles crop up 
than in block printing. First there is the making, 
in multicolour work, the colours fit; this can only 
be done by seeing that the rollers are properly put on 
the mandrils, and in a proper position with regard to 
one another; no very definite rules can be laid-down, 
but a few trials will soon show the printer how 
shift his rollers to make them fit. One very impor- 
tant point is to see that the pressure on both ends of 
the roller is equal; if one end presses against the 
pressure roller more than the other end, the roller will 
not print evenly over its whole length—at one end the 
design will come up full and deep, at the other end 
thin and pale; this is remedied by a few turns of the 
pressure screws; the proper condition of the “ doctor” is 
a matter of importance, the edge should be quite level 
and press equally against the roller along its whole 
length; if from some cause or another dents and 
scratches occur in it, then at these points the colour is 
not cleared off the roller, and streaks and stains on the 
cloth are the results ; 
show themselves in streaks along the length of the 
printed piece, and when such occur the “doctor” may 
be assumed to be at fault. The furnishing roller should 
be kept well supplied with colour, so that every part 
of the roller gets its proper share of colour. One diffi- 


defects in the “doctor” generally 


culty which is met with in machine printing is the 


frothing of the colour in the box owing to the agi- 


Y 
> 


tation to which it is subjected by the revolution of the 
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furnishing rollers; this is most prominent in colours 
containing albumen or gelatine, and is remedied by 
adding a small quantity of olive or some other oil, 
turpentine, etc. Frothing causes the roller to miss 
taking up colour in some places, while in others it 
only gets about half its proper supply, so that the 
printed piece looks flat and thin. When the colour 
on the piece tends to come up weak and pale, the 
defect lies either in want of pressure, to the furnishing 
roller not taking up the colour properly, or to frothing, 
Each of these defects can be remedied by appropriate 
means, obvious to all practical men. 

Before printing on, the silk should be well scoured 
by any of the usual methods described in previous 
chapters. 

Printing on silk is carried out usually in two styles, 
corresponding to the steam style and the pigment 
style of the calico printer. In the first style the colour 
is thickened with a suitable agent, it is then printed 
on, and the fabric is steamed to develop and fix the 
colour; in the latter style the colour is used in the form 
of an insoluble pigment, such as vermilion, prussian 
blue, ultramarine, and the printing colour is made by 
mixing this with albumen, which on steaming coagu- 
lates and becomes insoluble, and so fixes the colour 
on the fabric. 


STEAM STYLE OF SILK PRINTING. 


The principle of this style is to make a solution of 
the colouring matter; thicken this with some body 
such as starch, gum tragacanth or dextrin, which will 
prevent the colour from flowing when it is printed on 
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tue silk, then to submit the printed fabric to the action 
of steam, whereby the colour is properly developed 


and fixed on the silk, then after soaping to clear off 


the thickening, the fabric is ready. This process is 
applicable to almost all classes of coal tar colours. 

Although it is not absolutely necessary, it is best to 
prepare the silk by mordanting with alumina or tin, 
especially with azo colours; this can be done by 
either of the following processes : 

Ist. Prepare a bath with 41 lbs. alum, 74 ozs. soda 
crystals, and 74 gallons water; boil until the pre- 
cipitate which is formed redissolves, then enter the 
silk, work well for twenty minutes to get the fabric 
thoroughly saturated, then allow to steep over night, 
wring and dry. 

2nd. Prepare an alum liquor of 8° Tw., work the 
silk in this for half-an-hour, then allow to steep for 
one day, wring out and dry. 

3rd. Prepare a bath with perchloride of tin at 40° 
Tw., enter the silk, work well for twenty minutes, steep 
for two hours, wring, run through a weak bath of soda 
crystals, rinse and dry. 

4th. Prepare a bath with stannate of soda at 6° Tw,, 
run the silk through for half-an-hour, wring out, and 
pass through sulphuric acid at 1° to 15° Tw., wash 
and dry. 

By these processes alumina or oxide of tin is de- 
posited on the silk, and these bases combining with 
the colouring matter, form an insoluble colour lake, 
and thus fix the colour on to the silk more permanently 
than if they were absent, at the same time they in- 
crease the brilliancy of the colour. 
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THICKENINGS FOR SILK PRINTING. 


Any of the following thickenings may be used for 
steam colours in silk printing. 


For Hand Printing. 


1. 5 lbs. of good white starch and 5 lbs. of white 
dextrine are mixed with 1 gallon of water, 71 lbs of 
acetic acid of 12° Tw., 2 lbs of olive oil and 21 gallons 
of water are then added, and the whole boiled into a 
paste. This will suit almost all colours. 

2. 5 lbs. of good white starch are mixed with one 
gallon of water, and 25 Ibs. of pale glue previously 
dissolved in 24 gallons of water are added, and the 
whole boiled up to a paste, after allowing to cool, add 
5 lbs. of acetic acid 7° Tw., and 2 lbs of olive oil. 


T 
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For Roller Printing. 


1. 5 lbs. of starch, best quality, are mixed into a 
paste with 1a gallon of water, 1 lb. of gum tragacanth 
previously dissolved in I gallon of water are added, 
and well mixed, 5 lbs. acetic acid of 12° Tw., 3 lbs. of 
olive oil, and 2 gallons of water are then stirred in and 
the whole boiled to a paste. 

Dextrine thickening is made by boiling for half- 
an-hour 10 Ibs. of dextrine in 1 gallon of water. 

3. Make a mucilage by steeping 1 lb. of gum traga- 
canth in 1 gallon of water for three days, then boil 
until dissolved; add 20 lbs. of dextrine which has 
been previously mixed with 4 gallons of water, boil 
for about fifteen minutes, add 2 lbs. of glycerine and 


2 lbs. of acetic acid. 
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Printing Colours. 


To print with the so-called basic, or as they are 
called by the calico printer, tannic colours, such as 
Magenta, Brilliant green, Thioflavin T., Auramine, 
Safranine, Bismark brown, Chrysoidine, Rhodamine, 
Violets, Cotton blues, prepare a colour with 


i gallon of Thickening I. 

I oz. of dyestuff dissolved in 
2 pints of water, and 

I lb. of acetic acid. 


By increasing the proportion of the dyestuff darker 
shades are obtained, by decreasing, paler shades are 
produced. 

Another plan for producing paler shades is to make 
a standard printing colour as above, and then to re- 
duce by adding thickening. No. 2 Dextrine thicken- 
ing is the best for this purpose, or a gum thickening 
may be used. 

For azo colours, such as Croceines, Scarlets, 
Oranges, Napthol yellows, Tartrazine, Fast red, Fast 
blue, Azo green, etc. Make the printing colour 
with : 


‘ gallon of thickening 2. 
I oz. colouring matter previously dissolved in 
- pint of water, 
oz. sodium phosphate, 
1 oz. tartaric acid, 
make up to I gallon with water. 


5 


Reduced down for 2 shades with thickening 2 or 3. 
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¢, steam in a steaming chest for 4 to 
1 hour at about 1o Ibs. pressure. Then wash and 


After printing 


dry. 

In all cases before using the printing colours should 
be strained through a sieve, to separate out any grit 
or lumpy matter. 

As the printing colour is made in the same way for 
all the coal tar colours comprised in the two classes 
named above, it is not deemed necessary to give 
more specific directions for producing shades with the 
simple colours; of course the colours can be com- 
bined in a variety of ways to produce compound 
shades, and a few recipes for such will be given in the 
Appendix. 

To print Alizarine colours on silk for the purpose 
of obtaining fast shades and tints, the following process 
may be adopted. 

The particular colour is mixed with the requisite 
mordant, sulphate of alumina, copperas, or acetate or 
chloride of chromium to fix it, sufficient thickening, 
and if there is any tendency for too much acidity, 
then some sodium acetate. In the case of using 


sulphate of alumina and copperas then some oxalic 


acid must be added, which acts by causing a reduction 
and partial solution of the colour lake in the printing 
colour. For the thickening any good starch-tragacanth 
thickening will answer ; a good one can be made with 


2 lbs. gum tragacanth 
soaked in 
1 gallon of water, 


when well soaked 
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3 gallons of water are added, 

10 lbs. of starch 

are stirred in and the whole boiled well, then 

5 gallons of water 
are added, and the mass again boiled for one hour, 
when cold it is ready for use. 

After the printing, the pieces are dried, then steamed 
for two hours at a pressure of 7! to Io lbs., after which 
they are soaped at 133° F. in a soap-bath containing 
46 ozs. soap in Io gallons of water, this is repeated 
once or twice, then the pieces are washed and dried. 

When care has been taken in carrying out the 
details of the process the results are good, the tints 
obtainable are brilliant and quite fast to light, air and 
washing. 

As Alizarine colours may be classed, Alizarine, 
Alizarine orange, Alizarine blue, Alizarine Cyanine 
R and G, Alizarine Bordeaux B and G, Anthracene 
brown, Alizarine yellows, Anthracene yellow, Gambine 
yellow, Gallein, Gallocyanine, Anthracene Green, 
Ceruleine, and a few others. 


PRINTING SILK WITH DYEWOOD AND OTHER 
COLOURING MATTERS. 


In this section the application to silk printing of 
other colours than those derived from coal tar will be 
described. These bodies are far more difficult to use, 
and the results not so certain as the coal tar colours, 


and they are therefore being gradually displaced, 
though not so rapidly as might be desired in the 
interest of silk printing ; the use of coal tar colours 
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being easier and much cheaper would (because of the 
ereater brilliancy and lower cost of the printed fabric) 
lead to a greater demand for these goods. 


The colours under consideration are applied by the 


steam style, or the pigment style; the latter is, how- 
ever, not much used, owing to the want of lustre in 
the colour of the printed goods, 

The silk is usually prepared with tin, as has already 
been described, although such preparation is not 
essential, and for fine designs on white grounds is 
often omitted. 

The wood colours, logwood, bark, berry, fustic, 
cochineal, etc., require a mordant to fix them pro- 
perly ; this mordant is always mixed with the print- 
ing colour, chiefly in the form of a salt of a volatile 
acid, ¢.g., acetate of alumina, acetate of chrome, etc. 
On steaming the volatile acid goes off, and the base 
combines with the colouring principle of the dyestuff, 
and causes the development and fixation of the colour 
on the fabric. 

The following recipes will serve to show how the 
colours in question are applied. 


Standard Green. 


Bark liquor at 30° Tw. . 5 pints. 
Sulphate of alumina : ‘ 14 Ozs. 
When all the alumina is dissolved, which is facilitated 
by heating to 120° F., there is added 
Gum water, I ini . ; 2 quarts. 


Cool and add 


Prussiate of indigo . 34 quarts, 
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Prusstate of indigo is prepared by taking 31 quarts of 
acid extract of indigo, and stirring in 5+ lbs. yellow 
prussiate of potash until dissolved. The mixture, 
after clarifying, is ready for use. 

Print, steam and wash. This gives a green of a 
cood tone. 


Green Standard A. 


Acetate of alumina 10° Tw. . 6 quarts. 
Persian berry liquor 14° Tw. . a 
Gum liquor I in 23 Os; 


Heat to about 170° F., then stir in 
Powdered yellow prussiate of 


potash . ‘ : 14 lbs. 
Allow to cool, then add 
Oxalic acid... . ’ : I2 ozs. 
Tartaric acid : 3 Ibs. 
Tin pulp . : : : : 4 lbs. 


Tin pulp is prepared by dissolving 3 lbs. of yellow 
prussiate in 8 quarts of hot water: also dissolving 
3 lb. tin crystals in 8 quarts of cold water, mix the 
two solutions; allow to settle, pour off clear liquor, 
add fresh water, stir well, allow to settle, pour off 
clear top liquor, throw precipitate on to a filter, and 
allow to drain, keep in well closed bottles for use. 
Print, steam, and wash. 


Dark Green. 


Bene ~4, ee | tI Ae 
ureen Standard . . : 20> Guaris, 
Green standard A . : ; 3 quarts. 


2 
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Vellow Green. 


quarts. 


Green standard A 3 

Berry liquor, 14° Tw... ngs 

Acetate of alumina 10° Tw. I 

Gum liquor I in 24. I 
Print, steam, wash and dry. 


” 


” 


Black. 


Water . ; , ; : 21 quarts. 
Logwood liquor 30° Tw. ; 22 pints. 
Starch 
Dextrine 
Boil up, add 
Blue stone 
Copperas ; 
Stir well, when cool add 
Extract of indigo 
Prussiate of indigo . : ; O2 OZs. 
Nitrate of iron 
Oil of turpentine 


Black. 


Gall extract 22° Tw. 
Starch 
Dextrine 
Olive oil. 
Boil well, cool and add 
Black iron liquor 20° Tw. ; 20 ozs. 
Nitrate of iron a LT Woris . 12 02S, 
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Dark Prussiate Blue. 


Boil up 


Stare: <. ; ; : 2 lbs. 
Water . ; : : 6 quarts. 
‘Lartaric acid *. ; ; ; 5 lbs. 
Oxalic acid 4 OZS. 
Cool, stir in 
Powdered yellow prussiate_. 5 lbs. 
6+ lbs. 


Tin pulp. ; : : 
If not thick enough add sufficient dextrine. Print 


o 


and steam. 


Bright Prussiate Blue. 


Water . ; : ’ ; 5 pints. 

Stench; ; ; : 12 Ib. 

Gum tragacanth liquor i in 10 I pint. 
Boil up, stir in 

Red Prussiate . 18 ozs. 

Yellow Prussiate. 22. lbs. 

Tin pulp. b= Ibs. 
Allow to cool and add 

Tartaric acid . : 32) IDs: 

een eet ae va re | dissolved in =~ pint 

l water. 
Sulphuric acid me Boy | das en 
water, 3} OzsS 


Print, steam, wash, and dry. 


This gives a fine blue: for pale biues the above J] 
colour can be reduced by mixing in any proportion 
with the following reducing paste : 
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Blue Reducing Paste. 
Starch 
Water ; ; 
Boil, allow to cool, then stir in 
Oxalic acid 
Tin pulp. 
Perchloride of tin 
Indigo Extract Blue. 
Water 
Alum 
Tartaric acid 
Indigo extract. 


Gum in sufficient quantity. 


Yellow Standard. 


Dissolve together 
Alum 
Tartarie acid 
Water . 
Stir in 
Berry liquor at 14° Tw. . 
Gumi. water tin Zt. 


Cochineal Red Standard. 


Cochineal liquor at 8° Tw. 
Gum 
Tin crystals 
Oxalic acid 

When dissolved add 
Perchloride of tin 


6 lbs. 


6 gallons 


24. pints. 
3 OZS. 
4 OZS. 
8 ozs. 


2 Ibs. 
I2 ozs, 
7 quarts, 


IO quarts. 
5 quarts. 


quarts. 
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Orange Standard. 


Annotto . ‘ ‘ 3 Ibs. 
Water. . ; : 3 quarts. 
Potash 1 4b. 

Boil, allow to cool, add 
Starch . Tb. 
Gum 1 lb. 

Boil till thick. 

Brown Standard. 

Peachwood liquor 26° Tw... 2 quarts. 
Logwood rr Oman ro ts 
Bark et 20° re 
Acetateofalumina18s° ,, ; ee 
Water» ‘ : : : I . 
Verdigris : . 2i lbs.) Dissolved together 
Cream of tartar .1 Ib. J  in1 quart of water. 
Gum water I in 2!. ‘ : 14 quarts, 


In all cases the colour is printed, the goods hung 
for a few hours, then steamed, washed, and dried. 

By reducing any of these standards with a reducing 
liquor made of gum and starch of the right consis- 
tency for printing, a great variety of light shades can 
be got. By mixing them in various proportions com- 
pound shades can be obtained, several recipes for 
which will be found in the Appendix. 

Colour Mixing—One of the great secrets of success 
in printing on silk, or indeed on any other fibre, is to 
properly prepare the colours, as they are called, for the 
actual printing; these must be uniform and homo- 
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geneous in composition, fine and free from grit; if 
they are not, good results cannot be obtained. To 
insure this result the materials constituting the colour 
must be thoroughly mixed together; this is generally 
done by boiling in pans. These colour-pans are 
usually made of copper, but other materials may be 
used, such as block tin. Enamelled iron pans are 
excellent for the purpose ; these may be heated by 
fire, but steam heating is by far the best, and in most 
colour shops there is a range of jacketed copper pans 
fitted, which can be heated by steam or cooled by 
water when required, Fig. 14, which shows a range of 
rather large sized pans. Ifthe pans are large they are 
fitted with mechanical agitators; if small the stirring 
may be done by hand. Generally the pans are made 
to tilt, so that the contents can be readily transferred 
to other vessels. 

In mixing the starch and gum should first be pre- 
pared by adding to them sufficient cold water to form 
a uniform smooth paste ; they are then thinned with 
water and boiled up, the colouring matters added, 
then any acid or oily matters, finally the mordants ; 
after which the colours are strained through thin 
calico, or in a straining machine, for use. A good 
rule is simply to mix the colours as required, because 
some colours do not keep, and none improve by 
keeping. With simple colour which will keep it is 
“ stan- 


usual to prepare extra deep colours called 
dards,” from which the actual printing colour is made 
by reducing with thickening ; often, however, these 
standards, although convenient, are wrongly used, and 
lead to a waste of material; for instance, a standard 
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colour is made of colouring matter, mordant, and 
thickening. Often in reducing it, it is mixed with 
more thickening and mordant, which is unnecessary 
and wasteful, because all the mordant the colouring 
matter requires will have been added in the - first 


instance, and any additional quantity is wasted and 
often injurious. With the exercise of a little judg- 


ment the use of standards is admissible; probably 
the best plan would be to keep the thickening ready 
mixed, as also standard mordants and standard solu- 
tions of the colouring matters. These could be made 
in large quantities and mixed together in any required 
proportions when wanted, always adjusting the pro- 
portion of mordant to suit the quantity of colouring 
matter used, and that of the thickener to suit the 
shade that it is desired to obtain. The addition of 
what may be called correctors, such as olive oil, 
turps, oxalate of potash, phosphate of soda, the object 
of which is to correct certain defects of the printing 
colour, such as frothing, acting on metals, etc., must 
be made in proportion to the total quantity of print- 
ing colours, and can be added last of all. 

One reason why roller printing is not adopted to 
any great extent in silk printing, is the great liability 
of defects, streaks, stains, etc., to be extended by that 
process over a great surface of material, which involves 
considerable loss. In block printing any defect is 
confined to the one impression, and may not be 
noticed. 


CHAPIER Vit. 
SILK DYEING AND FINISHING MACHINERY. 


“]7 ‘HE plant used ina silk dyeing and finishing 

| works is comparatively simple, although of 
recent years it has tended to become more compli- 
cated, owing to the demand for quick work and the 
adoption of the system of dyeing silk fabrics in the 


piece. 
YARN DYEING. 


Hand Dyeing.—Small quantities up to about 2 lbs 
can be dyed in earthenware vessels, especially if the 
silk does not require to be heated more than 150° 
to 160° F.: Larger quantities are best dyed in a 
rectangular wooden dye-vat, Fig. 15, measuring about 
5 feet long by 24 inches deep, and 22 inches wide; 
this will take easily about 50 lbs. of silk yarn, which 


is placed on hickory wood sticks and hung in the vat 


as shown in the drawing. The hanks are turned over 
from time to time by two workmen, one on each side 
of the vat. A steam-pipe passing to the bottom of 
the vat serves for heating the liquor it contains up to 
any required degree. A plug at one end near the 
bottom serves to discharge the vat of the exhausted 
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liquor after the dyeing is completed. The same vat 
may be also used for mordanting operations. 
Mechanical Dyeing —Al\though as yet most of the 
dyeing of silk yarns is done by hand, probably be- 
cause the expensive nature of the material makes it 
desirable not to run any risk of loss by damage from 
machinery, yet it is possible to apply almost any one 


of the forms of yarn-dyeing machines used for cotton, 
and in a few of the largest silk-dyeing works such 
machines are to be found. It is scarcely possible in 
this work within the space at disposal to notice all 
the machines which might be used, but a brief notice 
of the best known may be useful. 

Reel Machines.—Under this head several makers 
put on the market forms of dyeing and washing- 
machines the principle of which is that a revolving 
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reel or bobbin is placed over a trough containing the 
dyeing or washing liquor; on this reel the hanks of 
yarn are hung, one end of the reel is connected with 
the driving mechanism of the machine, whereby it is 
caused to revolve; the other end is free, so that no 
impediment is_ offered to the free putting on and 
taking off the hanks of yarn. There are usually a 
number of these reels placed side by side over a long 
rectangular trough when large quantities of material 
are being dyed, or if small quantities only are to be 
dyed each reel is suspended over a separate dye 
vessel, so that a workman can dye with sucha machine 
several lots at once. Fig. 16 is a drawing of such a 
reel yarn dyeing machine, made by Mr. James 
Robertshaw of Manchester, seen from the back, and 
showing the mechanism by which the reels are lifted 
up and down, and the hanks of yarn in and out of the 
dye liquor. To this machine a wringing arrangement 
is added. This machine is serviceable for dyeing 
for small lots the form mentioned above 
may be used. In some makes these reels are 


large lots ; 


fixed in one position, while in others arrangements 


are made whereby the reels can be raised out of 


or lowered into the dye-liquor as may be required ; 
this form possesses some advantages over the other 
form, and more even dyeing of a batch of yarn can be 
secured. 

Pole Yarn Dyeing Machines.—In this form the yarn 
is hung on one pole or between two poles, and is 
carried by the action of the machine through the dye 
liquor. There are many varieties of these machines. 
Corron’s is a good form, in this the hanks are hung on 
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carriers in the dye liquor, and the machine carries 
them from one end of the machine to the other, turning 
the yarn over at the same time. Klauder’s machine is 
a recent make, and works well for cotton ; as yet it has 
not been used for silk dyeing, but it would answer 
well in this trade. In this machine the hanks are 
placed taut between two poles, radially between two 
revolving discs, that carry during their revolution the 


silk yarn through the dye liquor, contained in a semi- 
circular trough, at the same time once during every 
revolution of the discs, the rods carrying the yarn are 
caused to revolve, to insure that every portion of the 
yarn is dyed. 


Wringing Machines.—After dyeing, mordant, and 


g, 
washing, the hanks of yarn require wringing ; this can 
be done by hand in the manner well known to all 
dyers, but it is more effectually done by machines, 
One form of wringing-machines resembles the house- 
hold roller mangle, the silk passes between two 
rollers constructed either of wood or india-rubber, by 
means of screws or weighted levers some pressure can 
be brought to bear on the rollers, by which means the 
surplus moisture is wrung out of the silk; to prevent 
damage to the fabric or fibre when using wood rollers, 
it is best to lap one or both with flannel; in some 
makes an endless belt passing round the bottom roller 
serves to carry the silk between the rollers, but there 
is very little advantage in this addition to the machine, 

Another form of wringing-machine, shown in Fig. 
16 in connection with a dyeing machine, works 
in imitation of hand-wringing, two strong hooks, one 
fixed, the other made to revolve, are placed over a 
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trough; the hanks of yarn are hung on these, the 
machine is set in motion, and the moisture is wrung 
out. Usually these machines are so constructed as to 
give a certain number of revolutions of the movable 
hook, then to reverse the motion, this being regulated 
by the degree of dryness required and size of hanks; 
this is done so that no undue tension shall be put 
upon the fibres. This form is applicable only to 
hanks, while the roller wringer can be used either for 
hanks or for piece goods. 

The use of wringers leads to some saving in 
materials, and to more uniform results in scouring or 
dyeing operations, 

Hydro-E:xtractors—Another machine which can be 
used for extracting the surplus liquor from wet silk, 
and which is eminently suitable for partial drying of 
the silk after the washing operations, is the hydro- 


extractor, Fig. 1 This machine is made in a variety 


of forms by different makers, but the principle on 


which they work is the same in all. A metallic vessel 
of a cylindrical shape, with perforated sides, is made 
to revolve at a high speed, some 1,500 to 2,000 re- 
volutions per minute; this is commonly known as the 
basket, the goods are packed in this close against the 
sides ; during the revolution of the machine the liquor 
they hold is by centrifugal action thrown outwards 
through the perforated sides of the basket ; an outer 
casing serves to support the basket, and to convey the 
escaping liquor to an outlet, whence it runs out of the 
hydro-extractor. The machine is generally known 
among the workmen as the “ whizz,” and the operation 
as “whizzing.” It is very effectual, and the goods are 
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taken out nearly dry ; ten minutes in the whizz will do 
as much as five hours drying in the stove. 
Hydro-extractors are made of various sizes, and 
silk bleachers and dyers will have no difficulty in getting 
one that will just suit them. The driving mechanism 
may be arranged in various ways, either under or 
over the machine ; under-driven hydros, such as that 
shown in Fig. 17, are the best, as the driving gear is 
not in the way of the workman while he is taking out 
or putting in the goods. Then again, the driving may 
be from the main driving-shaft of the works, or by 
means of a separate donkey engine, and this latter 
may be geared direct or through separate gearing; the 
latter plan is by far the best. As the hydros have to 
be driven at a high speed, and main driving shafts as 
a rule work at low speeds, to drive hydros from such 
shafts necessitates gearing to bring the speed up; this 
extra gearing takes force to drive it, and is likely to 
be costly for repairs, on account of the great strain to 
which it is subjected. To drive by a donkey engine 
geared direct means great wear and tear on the working 
parts of the engine due to the high speed. A separate 
engine working at a moderate speed, and transmitting 
the power to the hydro by belting is much better. 
Piece Dyeing Machines—PYPieces may be dyed in 
two ways: Ist, they may simply be put loose in the 
dye-bath, being if required simply drawn out from 
time to time by winces, and then re-entered into the 
bath; the defect of this method is that the goods 
are liable to come out unevenly dyed, this defect 
being much more prominent with pale tints than with 
blacks or deep tints; 2nd, the pieces may be passed 
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repeatedly through the dye-bath in an open form ; this 
method necessitates the use of some kind of machine, 
the simplest form of which consists of a vat to hold 
the liquor, such vat having sloping slides (see Fig. 18) ; 
so as to economize liquor, a roller is fitted near the 
bottom of the vat, while on the top are two rollers, 
one on each side; the piece is wound on one of these, 
the end passed round the bottom roller, and fastened 
to the second top roller; the vat is now filled with the 
liquor, the piece wound from the first to the second, 
and when fully wound the direction of the winding is 
reversed ; this alternation carrying the piece through 
the dye liquor is repeated as long as is necessary to 
dye the goods. Such a machine is commonly known 
as a “dye jig,” and it requires constant attendance to 
wind and re-wind from one roller to the other; to 
avoid this automatic jigs have been invented, in which 
the change of direction of revolution is effected by 
the driving motion of the jig itself. These jigs are as 
a rule very efficient machines, and with their help very 
level colours can be obtained. 

Piece Silk Finishing Machinery —This is by no 
means complicated, at most it comprises three ma- 
chines, a stiffening mangle, drying cylinders, and a 
calender. 

The Stiffening Mangle consists of a trough to 
contain the stiffening composition ; in this revolves a 
wooden bowl, above this and pressing on this bowl is 
a second, and sometimes, but not often, there is a 


a third bowi above this, all inade of sycamore; the 
silk passes through the stiffening mixture under the 
bottom bowl, during which it becomes impregnated 


fh 


qaab 
ul 


° 
uw 
MO 
XB) 
oO 
} 
— 

x 
S 
ae 
oO 
S 
= 
2) 
cw 
jaa 

i> 
Vv 
4 
ae 
_ 
| 


Silk Piece Dyeing Machine. 


18. 


fox 
ig. 


= 


144 SILK DYEING. 


with the composition used to stiffen it, then it passes 
between the Ist and 2nd, and the 2nd and 3rd, which 
press out all the surplus liquor, after which it passes 
to the drying cylinders. 

Drying Cylinders—These consist of a range of 
hollow tin cylinders, Fig. 19, made to revolve by suit- 
able gearing, and are heated by steam ; over these the 
stiffened silk passes, and is dried. As a rule the 
cylinders are arranged in two rows, one above the 
other, the centres in two horizontal lines, but the 
centre of the first top cylinder comes between the first 
two bottom cylinders, and so on, in this way econo- 
mizing room; the silk passes under the bottom row 
of cylinders and over the top row, and is dried on 
both sides. The engraving shows the cylinders as 
used in the finishing of cotton goods. Those used in 
silk finishing are of similar construction but not so 
large in size or so many in number. ‘The drying may 
be partial or complete, depending upon, (@) the speed 
at which the fabric passes over the cylinder, the 
quicker the speed the less are they dried, (4) the tem- 
perature of the cylinders, obviously the higher this is 
the more thorough will the drying be; the finisher, 
therefore, by regulating the speed of the cylinders, and 
the quantity and pressure of the steam he sends into 
them, can regulate the drying of the fabrics; as a 
rule they should not be completely dried. 

It will be found best to combine the stiffening 
mangle and drying cylinders into, as it were, one 
machine, driving them by a single engine. Owing to 
the necessity of regulating the speed to suit different 
conditions of the fabric and different finishes, it is not 
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a good plan to drive them from a main shaft connected 
with other machinery, but to drive by a separate 
engine. 

Into the cylinders the steam passes at one end 
through one of the journals (which are made hollow) 
of the cylinders: a good deal of this condenses and 
forms water, which if allowed to accumulate would 
be detrimental to the working of the cylinders, by 
reducing very materially the drying power and in- 
creasing power required to drive the cylinders. To 
prevent this accumulation of water the cylinders are 
provided with buckets which collect the water as it is 
formed, and pass it out of the cylinder through the 
journal at the end opposite to that at which the steam 
entered. 

Instead of a number of small cylinders the silk is 
passed over one large cylinder heated as before with 
steam. In this case only one face of the fabric touches 
the cylinder, while in the other form of drying machine 
both faces touch the cylinders. 

Silk Finishing Calenders —To impart a gloss to silk 
fabrics, they are passed through a calender, Fig. 20; this 
machine is very like a domestic wringing machine in 
construction, it has two or three bowls or rollers placed 
in a suitable framing one over the other, the bowls 
being driven by suitable gearing. When a two-bowl 
calender is used one is made of highly polished chilled 
iron, the other of paper; a three-bowl calender would 
have the middle bowl of chilled iron, the others of 
paper. ‘Lhe iron bowl is so constructed that it can be 
heated to increase the gloss or lustre on the finished 
fabrics. This heating may be done either by means 
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of red-hot bars placed in the interior of the bowl, 
which is made hollow, or by passing a current of 
steam into it, or by heating it with gas; the two latter 
methods are preferable, being convenient and easy to 


Fig. 20. Finishing Calender. 


use. With a two-bowl calender one nip only can 
be given to the fabrics at one passage through the 
machine, with a three-bowl calender two nips can be 


given, or two pieces may be run through at one time, 
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and they receive one nip, which for silk is usually 
sufficient. The calender requires to be kept very 
clean, free from water and grease, dirt and grit getting 


between the bowls damages them very much, causes 
streaks and cuts which mark the fabrics passing 
through. The goods are placed on batching rolls, 
guided if necessary over scrimping rails to take all 
creases out, and after running through the calender 
are wound on other batching rolls. 

Pressure is placed on the bowls partly by their own 
weight, which is considerable, and partly by means of 


d 


a system of weighted levers and screws. The weight 
used in finishing silk is comparatively slight, generally 
that produced by the weight of the bowls is sufficient. 

For further details regarding the construction of 
mangles, drying cylinders, and calenders, reference 
may be made to the author’s “Finishing of Cotton 
Fabrics,” where these machines are fully described 
and illustrated. 

Although, as a rule, the above are the only 
machines used in silk finishing, yet for certain classes 
of goods, satins, half-silk fabrics, etc., these are sub- 
jected, after calendering, to pressure in a hydraulic 
press, highly glazed cards being placed between the 
folds of the fabrics; this process increases the lustre of 
the goods very much. Occasionally the hydraulic 
pressures are fitted with a number of hollow plates 
which can be heated by steam, this heating also 
tending to increase the lustre of the fabrics which 
are pressed. It is not necessary to describe in detail 
the construction of a hydraulic press, as this is fairly 
well known to most persons. 
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After calendering and pressing, the fabrics are made 
up for sale; this is done in a variety of ways to suit 
different markets, and scarcely requires detailed notice 
here; besides, fashions in making up alter, and a 
description which might be correct to-day would not 
be so a year hence. 

Silk Finishing —As silk possesses naturally a beau- 
tiful lustre it requires the aid of few materials to 
impart lustre to it; generally pure silks are only sub- 
jected to a gentle calendering; half-silks are further 
treated, they are first stiffened with a composition of 
various bodies, this composition must be perfectly 
clear and transparent, otherwise it might injure the 
brightness of pale tinted fabrics. The substances 
mostly used are gum tragacanth, pale glue or gelatine, 
paraffine wax, white wax and, soap. The latter is 
rarely applied, and only when paraffine or white wax 
forms a constituent of the composition. Gum traga- 
canth and glue are used in the form of watery solu- 
tions, the materials are first soaked in water, then 
boiled up to a perfectly homogeneous mass, containing 
1 lb. glue and 2 Ibs. gum tragacanth in 10 gallons. 
This will be found sufficient for all ordinary purposes. 
With those fabrics containing a large proportion of 
cotton, on which some lustre is to be obtained by 
finishing, a good composition can be made from 

34. lbs. paraffine wax, 
1 lb. white wax, 

2+ \bs. castor oil, 

2 Ibs. soap, 

41 gallons water, 


"Ib. glue. 
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The goods may be finished either on one or on both 
sides. For single finish the fabric is stiffened in the 
composition, dried over the tins, then run once through 
a light calender. If they are steamed for a minute 
or two afterwards it adds to the lustre of the finish. 
For a finish on both sides, the fabric is stiffened on 
the mangle, then dried on the tins, passed twice 
through the calender, once with back up, once with 
face up ; steaming may follow, if it is desired to give a 
more thready appearance to the fabric. 

Silk Yarn Finishing—To impart the fullest lustre 
to silken yarn it is, after bleaching and dyeing, sub- 
mitted to a series of mechanical operations. 

Shaking out—The first is known as shaking out 
(Fr. sécowage), which is best done before the silk has 
become dry, which operation it facilitates by making 
the silk more open, and thus exposing a larger surface 
to the action of the atmosphere. The object is to 
straighten out the yarn, and to remove any creases or 
kinks from it. It can be done either by hand or 
machine. In the former case the yarn is thrown over 
a peg projecting from a strong post or a wall, the 
former is preferable as it is in a better position for the 
workman to manipulate the yarn; this peg must be 
made of hard wood, and be as smooth and as polished 
as possible ; these last two features help to add lustre 
to the silk: over this peg the hanks are hung, the 
workman then inserts a smooth pole into the bottom 
loop, and vigorously and quickly shakes the yarn, 
from time to time he alters the position of the hank 
on the peg, the shaking is continued as long as is 
required to straighten the silk, which experience will 
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show. A very good machine for shaking out is made 
by M. Cesar Corron, of St. Etienne. In this machine 
the hanks are hung between two reels, the upper reel 
is made to revolve, while the bottom reel is, by a press 


plate, subjected to a continuous pressure which effec- 


tually stretches out the yarn, the machine works very 
simply and regularly. It may be mentioned that the 
parts here enumerated are quadrupled, so that four 
lots of yarn’can be manipulated at once. Another 
form of machine consists, essentially, of a hollow well- 
polished metal box of a rounded triangular shape is 
fixed firmly in the frame-work of the machine; below 
this is placed a revolving reel, the hanks of yarn are 
hung between these two parts, the reel set in motion 
which carries the yarn round over the box, at the 
same time, by suitable mechanism, the reel is caused 
to descend, thus stretching the yarn, the drawing over 
the edge of the metal box takes out the kinks well 
and at thesame time imparts some lustre to the yarn; 
this can be increased by heating the box by means of 
a steam jet arrangement provided for that purpose. 
The parts herein noted are duplicated. The machine 
workswell. There areseveral makers of these machines. 

Stringing and Glossing. (Fr. chevillage.) — After 
the hanks, shaken out by hand, had been straightened, 
it was usual to twist them up as tightly as possible, 
an operation known as stringing, which adds to the 
lustre of the silk yarn, The stringing up is repeated 
several times, always taking care that the loops of the 
hank are hung in different positions on the stringing- 
up peg each time. In the case of sewing silks it is 
customary to string up the hank, then fasten it in this 


1§2 SILK DYEING. 


position, and leave it for four or five hours; at the end 
of this time the stringing-up is repeated, and this is 
done many times during a period of from ten to fifteen 
days, with the object of addin 
yarn. 

Souple silks are always strung up with the object 
of more fully separating the two silk fibres one from 
another, and adding lustre. With these silks it forms 
the final operation. 


g¢ to the gloss of the 


Stringing is now mostly done by machine; this 
machine is constructed as follows :—a revolving reel 
is provided on which the hanks of silk are hung, below 
this is placed another reel on an elbow-shaped piece, 
on which it is loose; this reel has two motions, it can 
revolve and thus cause the yarn to twist, at the same 
time it can rise and fall to suit the shortening and 
lengthening of the hanks as they twist and untwist. 
The action of the machine is somewhat as follows :— 
the lower reels are made to revolve, thus twisting up 
the hanks when they are tight, the machine auto- 
matically reverses the motion and the hanks untwist, 
at the moment when they are completely untwisted, 
the upper reels revolve, thus turning the hank round 
and forming new centres for the next twisting. These 
movements are repeated several times until the opera. 
tion is finished. 

Lustreing.—Silk yarns are lustred by causing them 
to be exposed to the action of steam in an oven at the 
same time that they are stretched between two highly 
polished revolving steel rollers. The hanks are hung 
on the rollers, the oven closed, and steam at about 5 
to 10 lbs. pressure admitted, the rollers are caused to 
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revolve, and at the same time are gently drawn apart; 


they thus stretch and open the silk yarn. In sucha 
machine the silk acquires a high degree of lustre. 
These lustreing machines are made of several sizes, 
sometimes with two ovens, so that the same mechanism 
can actuate two sets of rollers ; in some the rollers are 
placed horizontally, in others vertically. In one form 
of these lustreing machines the oven is done away 
with, and the rollers are made hollow, and can be 
heated with steam ; though good, this scarcely gives a 
lustre equal to the oven form of machine. 

The length of time the silk remains in the oven 
varies very much with different kinds of silk yarns ; 
soft twisted yarns require less time than hard twisted 
yarns; from about half-an-hour to one hour is usually 
sufficient. Both dyed and undyed yarns may ‘be 
thus treated. 


CHAPIER Vi: 


EXAMINATION AND ASSAYING OF RAW AND 
DYED STEKS. 


ESTING of Raw Silk.—The value of a sample 

of raw silk, whether cultivated or wild, depends 
upon the quantity of actual fibre it contains, and upon 
the lustre, length and strength of the bave; the latter 
qualities are not dealt with here, as they chiefly con- 
cern the silk manufacturer; the former point is of 
interest to both silk dyers and silk manufacturers. The 
amount of actual fibre in silk is found by ascertaining 
the quantity of water it contains and the amount of 
gum which it loses on boiling with soap. 

The water in silk is a most important feature not 
only in raw but in spun silks, and when the costly 
character of the material is taken into consideration, 
it is somewhat surprising that buyers of silk should 
neglect itso much. Silk absorbs water very rapidly, 
to the amount of 25 to 30 per cent. (see page 12) with- 
out showing it. Normally it contains from II to 13 
per cent., the amount varying with the atmospheric 
conditions under which it is placed at the time. Silk 
is generally bought on the basis of its containing II 
per cent. of its weight of water; a better basis on 
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which to buy it would be the amount of actual fibre 


it contained, because silks can be fraudulently weighted 
up with other ingredients, and a simple test for 


water would not show the true value of such silks. 

The amount of water in silk is easily ascertained, a 
skein of the silk is taken and weighed, the sample is 
now placed in a hot air oven heated from 105° to 
110° C. for four hours, it is then taken out and 
weighed ; it is again replaced in the oven for an hour 
and reweighed, if there is any further loss of weight, it 
is replaced in the oven for another hour, and so on 
until the weight remains constant. The weighings 
must be done quickly as the dried silk absorbs water 
rather freely. 

In the conditioning houses on the Continent, an 
elaborate apparatus, shown in Fig. 21, is used. The 
apparatus consists of two concentric cylindrical vessels 
CD, the inner one, D, holding the hanks of silk to be 
conditioned, A is a flue conveying hot air at 110° C.,, 
this passes first into a space B, into which open a 
number of tubes Z, that which pass up through the 
space between the two cylinders CD into the top of 
the inner one JY, down which they pass, and in doing 
so dry the hanks of silk; the hot air passes from D 
into flues & &, and out through an exit flue V is 
a valve for regulating the current of air, 17 is a damper 
to cut off.the inner chamber from the flues & ZF; 
ZY is a thermometer for registering the temperature. 
Arrangements are so made that the weighings of 
the dried silk can be done in the apparatus itself; the 
operation takes about an hour and a half to two hours, 

From the loss in weight the percentage of water is 
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calculated ; it is usual to add 11 per cent. to the per- 
centage of dried silk found, and any difference between 
the total and 100 is taken as excess of water. The 
result, however, is not the amount of water originally 
in the bale at the time of making up. A bale of silk 
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imported from, say, China, which at the time weighed 
56 lbs. and is invoiced at that weight, may or may 
not weigh so much. Supposing that when it reached 
London it weighed 52 ibs., and on conditioning was 
found to contain 11 per cent. of water; at first it 
would be supposed that this silk was correct, but such 


ied 
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is not the case, it lost 4 lbs. weight on its journey, of 
water, so that originally it contained more water than 
It per cent.; this is to be taken into account which is 
done as follows :— 

Original per cent. of fibre in silk = 


Sampling weight x 100 — per cent. of water found 


Invoice weight 
deducting this from 100 gives us the percentage of 
water in the bale as exported. 
Thus in the case given we have 
52 x 100 —II 
50 


= 82°64 fibre in silk, 


100 — 82°64 = 17°36 per cent. of water in the bale, 
6°36 per cent. in excess of quantity allowable. 

Again, taking the opposite case, the bale has in- 
creased in weight from 56, the invoice weight, to 59, 
the sampling weight; on testing the silk shows 14 per 
cent. of water; the true percentage is got as before 

50. % 100 —'14 


56 = '90°O per cent; of fibre 


100 — 90°6 = 94 per cent. of water in the bale as 
exported, actually below the allowed limit. 

These examples will show how to allow for any 
difference more or less in the invoice weight of the 
bales of silk at the time of sampling for conditioning, 
always presuming that the bales have not been tam- 
pered with in any manner except by adding water. 

The actual amount of fibre or the amount of gum 
in the silk may be estimated as follows :—after having 
determined the amount of water in the silk, steep the 
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dried silk in water for an hour, then make a soap bath 
) I 


containing 10 per cent. of the weight of the silk of 
good pure white soap, boil in this, turning frequently 
for one hour, then rinse well with clean water, enter 
into a fresh soap bath, and boil for another hour, 
repeating these operations twice ; then wash the silk 
vell in clear water, dry the silk at 110° C, until the 
weight is constant, the loss of weight from the original 
weight of the sample shows the amount of gum plus 
the water, deducting the latter, the amount of gum 
and therefore the amount of actual fibre can be cal- 
culated. Raw silks lose about 25 per cent., schappe 
silks about 8 per cent., souple silks from 15 to 20 per 
cent. Silk may be adulterated by glue, gum, etc., 


which naturally increase the loss on boiling off. 


TESTING ‘OF. DYED SILKS. 


Black Silks—In the case of black silks 1t is some- 
times necessary to know the amount of weighting the 
silk has undergone, or not only this but the materials 
which have been used in dyeing and finishing the silk. 
If it be simply desired to know the amount of weight- 
ing, then the sample of dyed silk is dried in the air oven 
at 100° to 110° C., weighed and treated by boiling in 
various reagents, binoxalate of potash will in general 
remove nearly all weighting materials from the silk, or 
it may be alternately boiled in weak carbonate of soda, 
hydrochloric acid and oxalic acid baths, which will leave 
the silk of a faint brownish colour ; if a prussian blue 
bottom has been given this may resist the treatment, 
then a weak caustic soda bath, followed by a washing, 
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then an hydrochloric acid bath and a final washing will 
remove this ; care is taken not to use too strong baths 
for fear of tendering or dissolving the silk. In any 
case after washing, the silk is dried at 100° to 110°C. 
and weighed, the loss in weight gives the percentage 
of weighting and dyeing materials in the silk. 

It is usual to estimate the amount of weighting as 
the increase in weight of the raw silk ; this fact makes 
it extremely difficult to get accurate figures, because 
the process of extraction leaves the fibre in practically 
an ungummed state, and there are no means of ascer- 
taining how much gum and water the silk contained 


originally ; under these circumstances, perhaps the 


best thing to do is to add 36 to every 64 parts of dried 
silk found in the test, thus, supposing a sample of 
black silk weighed 28 grams before testing and 8°75 
crams afterwards, after making the above allowance 
we find this to be equal to 13°63 grams raw silk, it is 
evident that the weighting has been about 200 per 
cent. 

To ascertain the nature of the materials used in 
dyeing and finishing black silks requires a somewhat 
extended process which consists in : 


Ist. Estimation of water. 

2nd. Boiling with watcr. 

3rd. Treatment with petroleum ether. 

4th. Treatment with dilute hydrochloric acid. 
5th. Treatment with dilute alkaline leys. 
6th. The ash and its examination. 


ist. The water is not of a very great amount of 
importance, and, as a rule, from Io to I5 per cent. 
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may be found present; this may be considered the 
normal amount in silks, and any excess is not de- 
sirable, as it might lead to defects, mildew, etc., it may 
arise from the presence of hygroscopic bodies, such as 
glycerine, chloride of zinc, or the silk may have been 
kept in a damp place. The method of estimation of 
water has already been described. 

2nd. Boling with Water—This is done by boiling 
the silk for half-an-hour in distilled water, then 
evaporating down to dryness on a water or air bath. 
Good black silks yield little or nothing to boiling with 
water; if the silk has been treated with chloride of zinc 
or chloride of magnesium or glycerine, these will be 
dissolved off, and will be found in the residue after 
evaporating off the water. Chloride of zinc and mag- 
nesium can be detected by the usual tests, glycerine 
by the residue being viscid and sweet as well as by its 
giving the characteristic tests for those bodies. Occa- 
sionally glue is used in finishing silks, this also will be 
found in the residue and can be detected by its being 
precipitated from its aqueous solution by alcohol and 
the odour on ignition of the water residue. 

3rd. Treatment with Petroleum Ether.—This consists 
in placing the silk (dry) in a stoppered bottle pouring 
over it some petroleum ether (this is the light portion 
of benzoline that distills below 100° C.) shaking well, 
allowing to stand about half-an-hour, pouring off the 
ether into a beaker, and evaporating it off in a water 
bath. For more accurate results it is best to use a 
Soxhlett fat extraction apparatus, a description of 
which will be found in most works on oils. If any 
paraffine wax or waxy material of any sort has been 
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used in the finishing of the sillk these will be extracted 
by the ether and will be left behind on evaporating this 
off. The waxy residue may be examined as follows :— 
treat with hot alcohol, if it dissolves and on cooling 
deposits crystals, this indicates bees wax ; if it does 
not dissolve, probably paraffin wax or some fatty body 
may be present ; separate out this from the alcohol 
and boil with a weak acoholic solution of caustic 
soda ; if fat it will be dissolved, if paraffin wax it will 
be left insoluble. In this way a rough test of these 
finishing agents may be made. Space does not permit 
of entering into further details, 

4th. Hydrochloric Acid Treatment.—Testing black 
silks with hydrochloric acid enables us to ascertain 
with what materials the silk has been dyed. The 
best method of applying this test is to use pure 


hydrochloric acid diluted with twice its volume of 
water; in a little of this a swatch of the silk is boiled 
for a quarter of an hour; the acid will either change 
it more or less or will not affect it ; the acid is used of 
such a strength that it will not attack the silk fibre in 
any way. The dye on the silk will be affected as 


follows : 

1st. The fibre becomes discoloured or at most hasa 
faint yellow tinge. The acid liquor has a blackish 
brown tint ; adding lime water does not turn it violet. 

The black on the silk is a tannin black, and has 
been produced by working in alternate baths of tannin 
products, catechu, cutch, sumac, valonias, etc., and 
iron salts. The acid dissolves off the black tannate 
of iron, although sometimes a little tannin may be left 
in the silk, tinting it slightly ; that iron is present in 
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the acid liquor is easily ascertained by applying the 
ferrocyanide of potassium test. 

2nd. The fibre is discoloured as in the first case, the 
acid has a bright rose tint, and on adding lime water 
it turns violet. 

The black silk has in this case been dyed with log- 
wood, although probably tannin has also been used in 
conjunction with it. 

3rd. The fibre remains of a dark green or bluish 
ereen tint, the acid liquor has a yellowish colour, and 
is not tinted violet on addition of lime water. 

In this case the silk has been dyed with a tannin 
black on a prussian blue ground, or topped with 
prussian blue. 

4th. The fibre remains of a dark green or bluish 
green tint, the acid liquor has a rose colour, and is 
coloured violet on adding lime water. 

In this case the silk has been dyed with a logwood 
black on a prussian blue bottom. If in these two last 
cases the silk, after being taken out of the acid, is 
boiled with a little weak caustic soda, the greenish 
colour changes to red owing to the decomposition of 
the prussian blue and the deposition of oxide of iron 
on the fibre. If the alkaline solution be neutralized 
by the addition of acid and a little ferric chloride 
added, the formation of a blue precipitate will confirm 
the presence of prussian blue. 

5th. The black is not affected. This class includes 
blacks dyed with coal tar colours, Aniline, Alizarine, 
Napthoi and Wool Blacks. 

To distinguish these, immerse swatches of the silk 
in a mixture of tin crystals and hydrochloric acid for 
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a short time. Aniline black and Alizarine black 
remain unaltered; Napthol black is changed to a 
reddish brown colour, Wool black to a yellow brown 
colour; Aniline black is turned green on immersing 
in sulphurous acid; while Alizarine black is not 
affected, in both cases chromium will be found in the 
ash. 

In the acid liquor it is advisable to make a pre- 
liminary test for iron, lead, tin, and other metals 
which have been used either as mordants or weighters. 
Lead is detected by adding sulphuric acid to the solu- 
tion, when a white precipitate of sulphate of lead will 
be obtained. Tin is found by filtering off this pre- 
cipitate of lead, and passing a current of sulphuretted 
hydrogen through the solution, when a brown precipi- 
tate of stannous sulphide or a brownish yellow pre- 
cipitate of the stannic sulphide will be obtained. Iron 
is easily tested for by means of ferrocyanide of 
potassium. 

sth. Zreatment with Alkalt.—After the acid treat- 
ment the silk is boiled in a weak I per cent. solution 
of caustic soda, for the object of decomposing any 
prussian blue that may be on the fibre; after boiling 
in soda the silk is washed, and treated with dilute 
acid, finally washed, dried and weighed, when the 
amount of dyeing and weighting material can be 
estimated. 

6th. Estimation of Ash.—This is done, first, to ascer- 
tain the kind of mordant and weighter used in the 
dyeing of the silk ; second, to indicate the amount. 
For this purpose about 60 grams of the silk are placed 


in a porcelain crucible and heated over a Bunsen 
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burner, until the fibre is burned off and no carbona- 
ceous residue left. The crucible and ash are allowed 
to cool in a desiccator and weighed. Pure silk goods 
will leave rather less than I per cent. of ash; any- 
thing from I to 5 percent. will indicate that the goods 
have been mordanted; in the case of black silks it 
would show what might be called a pure black, only 
enough mordant having been used to properly fix the 
colouring matter on the fibre. Anything above 5 per 
cent. may be taken as weighting. 

An examination of the residue for the metals it 
contains may be carried out as follows: 

The ash is treated with a mixture of nitric and 
hydrochloric acids and boiled for some time, when all 
will be dissolved, or at most only a minute quantity 
of insoluble matter will be left. 

The solution is allowed to cool, when, if any lead 
be present, crystals of lead chloride will be deposited, 
a little dilute sulphuric acid is added, and after 
standing about half-an-hour it is filtered; the preci- 
pitate is lead sulphate and chloride, and the usual 
tests for lead may be applied. The filtrate is boiled 
free from nitric acid, diluted with water and a current 
of sulphuretted hydrogen gas passed through ; this 
will precipitate any tin, lead, or copper that may be 
present as sulphides. Tin as brown stannous or 
yellow stannic sulphide, lead and copper as black 
sulphides. The precipitate is filtered off, the filtrate 
is kept. The precipitate, if black, is boiled with caustic 
soda, and filtered, to the filtrate is added hydrochloric 
acid, a brown or yellow precipitate shows the presence 
of tin. The black residue is next treated with nitric 
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acid; if it dissolves yielding a blue solution, it i 
copper, if insoluble it is lead; of course both metal 
may be present and may be confirmed by other tests. 
The filtrate from the sulphuretted hydrogen is now 
boiled to free it from that gas, then a little nitric acid 
is added and it is further boiled, ammonia in excess is 
now added, a precipitate is obtained which, if brown, 
shows the presence of iron, if green, that of chromium; 
the former metal is confirmed by the prussian blue 
test, the chromium can be confirmed by boiling for 
some time with nitric acid and potassium chlorate 
until a bright yellow solution is obtained, to this 
ammonia is added, any precipitate is filtered off, and 
to the filtrate acetic acid and lead acetate is added, a 
yellow precipitate shows the presence of chromium. 
For further tests the author’s “Course of Qualitative 
Chemical Analysis” may be consulted. 
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TESTING DYED SILKS. 

Red and other Fancy Colours—The testing of fancy 
colours is a matter of great difficulty and requires 
the exercise on the part of the analyst of patience, 
keen powers of observation and experience, all of 
which cannot be gained from written descriptions of 
tests. The number of colouring matters are numerous, 
and many are nearly alike in their properties, and 
further, the sample of silk to be tested may have 
been dyed with a mixture of several colouring 
matters, all of which increase the difficulty of testing. 
The analyist must be prepared to look for very slight 
colour changes, and to accept these as clues to the 


main result and work accordingly. 
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Fancy colours on silk are not often weighted, but 
the examination for weighting materials will not offer 
much difficulty, lead, tin, sugar, tartar emetic, tannin 
may be looked for; the metallic elements are found 
in the ash of the silk ; tannic acid can be detected by 
immersing the silk in a solution of nitrate of iron, if 
the silk acquire a grey tint, tannin is present. Sugar 
can be detected by boiling in water and testing the 
solution by evaporation and examination of the 
residue. Its appearance, taste, and odour on heat- 
ing, serves to distinguish it. Coloured silks can be 
examined for finishing materials in the same way as 
black silks 

For detecting the nature of the colouring matters 
on dyed silks, the following re-agents are required : 

Caustic Soda, made by dissolving I oz. of the dry 

-agent in 10 ozs. of water. 

flydrochloric Acid—The pure acid as ordinarily 
bought is diluted with an equal volume of water. 

Calcium Fypochlorite—Half an ounce of bleaching 
powder dissolved in Io ozs. of water. 

Nitrous Acid—A quarter of an ounce of sodium 
nitrite and 1 oz. of strong sulphuric acid are sepa- 
rately dissolved in 16 ozs. of water ; when required for 
use, equal volumes of the two solutions are mixed 
together. 

Potassium Cyanide—A solution of 14 oz. of the 
solid re-agent in 20 ozs. of water. 

Nitric Actd.—The ordinary commercial acid diluted 


with an equal volume of water. 
Sodium Carbonate.—One oz. of crystal carbonate 
dissolved in Io ozs. of water. 
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The best method of using these re-agents is to place 
a small quantity of each in white porcelain basins, 
and enter into them a small swatch of the dyed silk 
to be tested ; note any change of colour ; heat may be 
applied if necessary. From the results the character 
of the dye on the silk may be inferred. Afterwards 
it is advisable to dye small swatches of the silk with 
the suspected colour, and submit this to the same 
tests, and see whether it gives the same results. The 
following directions have been drawn up as clearly as 
possible, but the analyst must always exercise some 
judgment in drawing inferences from whatever results 
he may get. 


RED COLOURS. 


1. Treat a sample with hydrochloric acid: 
a. No action. Roccellin, Magdala red, Orchil. 
Treat the silk with caustic soda: 
1. It turns somewhat brown. Rocellin. 
2. Becomes violet red. Treat with nitric 
acid, Magdala red turns brownish red, 
Orchil substitute reddish violet. 
. The silk becomes violet, and is bleached 
by nitrous acid. Orchil. 
b. The silk becomes bluish violet. Congo red, 
Safranine. 
Treat the silk with caustic soda after taking tt 
out of the acid: 
1. The silk becomes scarlet, and calcium 
hypochlorite has no action. Congo red. 
2. The silk becomes violet red, and calcium 
hypochlorite decolourizes it. Safranine, 
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c. The silk turns reddish violet. Magenta, Acid 
magenta, Benzopurpurine, Ammoniacal cochineal. 
Treat the silk with caustic soda : 
1. The silk is rapidly decolourized. Ma- 
genta. 

. The silk is slowly decolourized, retains a 
rose tint, and on washing with water turns 
red. Acid magenta. 

3. No action. Benzopurpurine. 
4. The silk becomes lilac. Ammoniacal 
cochineal. 

d. The silk becomes a bright yellow. LEosines, 

Cochineal, Alizarine. 
Treat with caustic soda: 


N 


1. The silk becomes decolourized, the soda 
solution is turned a brownish red. Safro- 
sine. 

2. The silk is coloured a violet red ; treat 
with calcium hypochlorite. 

I. The silk becomes first violet, then 
slowly loses colour. Cochineal. 
II. No action. Treat with sodium car- 
bonate. 
A. The solution becomes violet. 
Alizarine. 
B. The solution becomes pale violet. 
Erythrosine. 

C. No action. On boiling the silk 
in methylated spirits the colour- 
ing matter is removed from the 
silk, and the solution has a strong 


fluorescence. Eosine. 
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e. The silk becomes brownish yellow. Scarlet, 
Peonine, Red woods. 
Treat with caustic soda: 
1. No action. ‘Treat with nitrous acid. 
I. No action. Scarlet for silk. 
II. Turns pale. Peonine. 
The silk becomes dark brown. Scarlet. 
The silk becomes scarlet, and nitrous acid 
slowly colours it yellow. Red woods. 
f. The silk is decolourized. Primrose, Rose bengale. 
Murexide. 
Treat the silk with caustic soda: 
1. The silk becomes grey. Murexide. 
2. The colour is turned reddish violet. Treat 
the silk with nitric acid. 
I. It is decolourized. Primrose. 
II. Turned cream coloured. Rose ben- 


gale. 


YELLOW COLOURS. 


Treat a skein of the silk with hydrochloric acid: 

a. No action. The silk has been dyed with Saffron, 
QOuinoline yellow, Fustic, Quercitron, Alizarine 
orange, Phosphine, Chrysoidine. 

Treat the silk with water after taking out of the 
acid: 

1. The colour is bleached, and calcium hypo- 
chlorite has no action. Quercitron mor- 
danted with alumina. 

2. The colour is slightly bleached, but re- 
mains of a more or less yellow tint; cal- 
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cium hypochlorite turns the silk a brownish 
yellow. Weld mordanted with alumina, 
Alumina will be found in the ash of all 
colours in which it has been used as a 
mordant. 

No action; ¢veat the silk with caustic soda. 
A. No action; treat the silk with nitric 

acid. 

I, It becomes, first, a greenish-yellow, 
then turns a dirty green ; on wash- 
ing, the green slowly disappears, 
and the silk acquires a faint yellow 
tint. Saffron. 

II. The silk turns brownish but be- 
comes yellow on washing. Quino- 
line yellow. 

B. The shade is only slightly altered. 

I. The alkaline liquid is coloured 
yellow, nitric acid turns it a faint 
yellowish colour. Quercitron mor- 
danted with tin. 

II. The alkaline liquid is coloured 
yellow and has a faint green fluo- 
rescence. Fustic mordanted with 
tin or alumina. 

c. The silk becomes brownish-yellow on 
treating with calcium hypochlorite. 

I. The silk becomes brown; nitric 
acid makes the colour paler. Sumac 
mordanted with alumina. 

II. No action. Barberry, Persian 

berry. 
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III. Becomesbrown; nitricacid darkens 
it to a chestnut brown. Alkanet. 
D. Reddened. Calcium hypochlorite has 
no action. Heliochrysin. 
Turns red and darkens considerably ; 
the colour is restored on washing ; nitric 
acid turns it more yellow. Alizarine 


orange. 
The colour turns yellow; calcium 
hypochlorite bleaches it slowly. Chrys- 


oidine. 

b. Decolourizes or bleaches considerably. The silk 
has been dyed with Chrome yellow, Auramine, 
Flavine, Aurantia, Picric acid, Napthol yellow S, 
Chrysamine. 

Treat a portion of the silk with caustic soda: 

1. It becomes scarlet. Chrysamine. 
2. It becomes redder. Aurantia. 
3. It becomes decolourized. Wash the de- 
colourized silk with water. 
I. The colour does not return. Chrome 
yellow. 
II. The colour is restored. Heat with 
sodium carbonate. 
A. Has no action. Auramine. 
B. Decolourizes it. Flavine. 

4. The colour ofthe silk changes slowly to 
an orange. Heat with potassium cya- 
nide. 

I. Has no action. Napthol yellow S. 
II. Turns red. Picric acid. 
The silk becomes intensely red, the acid is 
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coloured violet red; washing restores the colour. 
Orange IV. 

ad. The silk becomes reddish-brown. Turmeric, 
Young fustic. 

Treat the silk with caustic soda: 

I. It turns reddish-brown ; nitrous acid has 
no action. ‘Turmeric. 

The alkaline solution is coloured orange ; 
nitrous acid turns it brown. Young 
fustic. 

e. The silk takes a dark colour. On washing, it 
becomes a brownish-yellow, turns chestnut brown 
with caustic soda, and orange with calcium hypo- 
chlorite. Alkanet mordanted with alumina. 

yj. The silk becomes reddish, caustic soda turns it a 
chestnut brown ; calcium hypochlorite and nitrous 
acid have no action. Citronin. 

g. The silk becomes orange. Chrysoin, Aniline 
yellow. 

Treat with caustic soda: 

1. The colour becomes a faint brown, calcium 
hypochlorite turns it slightly red. Aniline 
yellow. 

2. The silk is turned scarlet ; nitrous acid 
turns it reddish brown; calcium hypo- 
chlorite a faint yellow tint. Chrysoin. 


ORANGE COLOURS. 


Treat a skein of silk with hydrochloric acid: 
a. The silk becomes scarlet. Orange I. and II. 
6. The silk becomes brownish-red, caustic soda 
turns it yellow. Orange III. 
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c. Theacid has no action; treat with caustic soda. 
I. The colour is not changed. Annotto. 

II. Is reddened, and gradually turns brown; 

nitrous acid has no action. Alizarine 


orange. 
VIOLET DYES. 


Treat the silk with hydrochloric acid: 

a. The silk turns first blue, then bluish-grey, 
finally orange ; on washing with water the colour 
is restored. Caustic soda reddens the colour. 
Methyl violet. 

6. The sill turns, first, blue, finally amber coloured ; 
on washing with water the colour is restored. 
Caustic soda first turns it blue, then decolourizes 
it. Benzyl violet. 

c¢. The silk is coloured a brownish-red, caustic 
soda turns it bluer. Nitric acid turns it yellow. 
Gallein. 

ad. The acid has no action; caustic soda turns it 
brown, nitric acid green. Phenyl violet. 


GREEN COLOURS. 


Treat with hydrochloric acid: 

a. No action; the ash of the silk contains iron. 
Resorcin green. 

db. The silk becomes grey, while the acid liquor 
acquires a reddish-brown colour. On washing 
the grey colour is unaltered. Czerulein. 

c. The silk is turned yellow; caustic soda de- 
colourizes it. On heating a skein of the silk to 
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100° C. for a short time it remains unaltered, 
Malachite green. 

d. The silk is turned yellow. Caustic soda de- 
colourizes it; on heating to 100° C. for a short 
time it turns violet. Methyl green. 

e. The silk becomes greenish yellow. Caustic soda 


turns it brownish-grey ; on washing, the original 


colour is not restored. Aldehyde green. 


BLUE COLOURS. 


Treat with hydrochloric acid: 


a. No 


I. 


action; treat with caustic soda. 
The silk turns a dirty green colour, and the 
alkaline solution is coloured yellow. Indigo 
carmine. 
The silk is coloured, first green, gradually 
loses its colour, becoming a faint red; on 
washing well, and moistening the silk with a 
solution of potassium ferrocyanide acidulated 
with hydrochloric acid it turns blue. Prussian 
blue. 
The shade changes to red ; on washing the 
blue colour is restored. Induline. 
The silk becomes violet red; on washing, 
the blue colour is restored. Calcium hypo- 
chlorite decolourizes it. Zvreat with nitric 
acid. 

A. The silk is turned bluish-grey. Spirit 

blue, 
B. The silk becomes faint lilac. Alkali 
blue. 
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c. The silk becomes, first, blackish blue, 
then brown. Water blue. 

bD. Has no action. Azo-blue, Benzo-azu- 
rine. 

5. Caustic soda has no action. Treat with 
calcium hypochlorite. 

A. The silk slowly becomes grey, and 
nitric acid turns it a reddish-grey. Basle 
blue. 

B. No action; with nitric acid and nitrous 
acid the silk is turned green, Methylene 
blue. 

c. Slowly decolourizes the silk. With 
nitric acid the silk is first turned green, 
then becomes cream-coloured. Indigo. 

6. The acid turns the silk a yellow brown, washing 
with water turns it first green, then greenish-blue. 
Indophenol blue. 
c. The acid turns the silk reddish-brown, washing 
with water restores the colour. Alizarine blue. 
d. The acid turns the silk scarlet, washing with 
water first turns it violet, then blue. Resorcin 
blue. 

e. The acid turns the silk green ; on washing with 
water the blue is restored. Victoria blue. 


APPENDIX 


OF RECIPES AND PATTERNS ILLUSTRATIVE 
OF THE PRECEDING PART. 
HE recipes are both original and selected. Care has 


been taken to give none but what are really practical, 
and upon the results of which confidence can be placed. 


All the quantities given are calculated for 10 lbs, silk. 
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1, Black on silk.* 
1. Mordant in a cold bath of nitrate of iron 50° Tw. and 
wash (see p. 36). 
z. Soap with 71b. soap at 180-190° F. 
3. Dye blue with 2lbs. yellow prussiate of potash and 
2 lbs. of hydrochloric acid. 
. Mordant in nitrate of iron §0° Tw. and wash. 
§. Catechu bath, 4]lbs. catechu working at 130-160° F. 
». Mordant in cold alum liquor 8° Tw. and wash. 
. Dye with 11b. logwood extract at 51° Tw. and z ozs. 
fustic extract 51° Tw. 
8. Brighten with olive oii and acetic acid. See p. 4! 


for further details. 


2. Raven black on silk.* 
Prepare the dyebath with— 
18 ozs. Anthracite black B (L. Cassella and Co.). 
3 ozs. sulphuric acid. 
Soap. 
Dye at the boil. 
3. Black on silk.* 
Prepare the dyebath with— 
10.0zs. Naphthylamine black D (L. Cassella and Co.). 
11 oz. Indian yellow C (L. Cassella and Co.). 
15 ozs. acetic acid. 
Dye at the boil to shade. 


’ 4. Black on silk.* 
Prepare the dyebath with— 
3 lbs. Jet black G (F. Bayer and Co.). 
1 Ib. salt. 


Dyce boiling for one 


or hour. 
* The asterisk denotes that a coloured pattern is given ationg the 
illustrative plates. 
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5. Black on silk.* 
Prepare the dyebath with— 
1 lb. Diamond green (F. Bayer and Co.). 
t lb. Glauber’s salt. 
Dye at the boil until the shade is obtained. 


6. Cochineal Crimson.* 

Prepare a bath with 3 pints of tin perchloride, heat to 
110° F., enter the silk and work well for three hours; lift 
and wring. 

Prepare a dyebath with 2 Ibs. of cochineal, enter the 
prepared silk in the cold, work for one hour, then slowly heat 
to boil and work for one hour; lift, wash, and dry. 


7. Bright crimson on silk.* 
Prepare the dyebath with— 
14 oz. Violamine A 2 R (Meister, Lucius, and Bruning). 
I oz. sulphuric acid. 
Soap-bath. 
Working at the boil to shade. 


8. Crimson on silk. 
Prepare the dyebath with— 
* lb. soap. 
2 ozs. Hoffmann violet R. 
Dye at the boil, brighten with acetic acid. 


g. Cardinal on silk. 
The dyebath is made with— 
3 oz. Phosphine. 
1 oz. Safranine. 
2 OzS. soap. 
Dye at 130-150" F., then rinse. 
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19. Crimson on silk.’ 
Prepare the dyebath with— 
74, ozs. Azo-rubine § (Actien. Anilin. Fabrik. Berlin). 
3 ozs. sulphuric acid. 
Boiled-off liquor. 
Enter the silk at 120° F., raise to boil, and work to shade. 
Rinse and brighten with acetic acid. 


11. Bordeaux red on silk. 
Prepare the dyebath with— 
6 ozs. sulphuric acid. 
4 ozs. Acid magenta. 
3 ozs. Fast red. 
1 oz. Indigo carmine. 
Enter at a hand heat, then raise to the boil. 


12. Bright bordeaux on silk. 
The dyebath is prepared with— 
6 ozs. sulphuric acid, 
11 oz. Glauber’s salt. 
3 ozs. Bordeaux B. 
3 ozs. Fast red. 
7 ozs. Acid violet 6 B. 
Enter the silk at about 150° F., then raise to the boil and 
work for half-an-hour. 


13. Dark crimson on silk.* 
Prepare the dyebath with— 
73 0zs. Bordeaux S. (Actien. Anilin. Fabrik. Berlin). 
2 ozs. sulphuric acid. 
Boiled-off liquor. 
Enter the silk at 120° F., raise to the boil, and work to 
shade. Rinse and brighten with acetic acid. 
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14. Rose scarlet on silk.* 
Prepare the dyebath with— 
4+ ozs. Brilliant croceine M O O (L. Cassella and Co.). 
2 ozs. sulphuric acid. 
Soap. 


Dye at the boil to shade. 


15. Scarlet on silk.* 
Prepare the dyebath with— 
6 ozs. Crystal scarlet 6 R (L. Cassella and Co.). 
ozs. sulphuric acid. 


Dye at the boil to shade. 


16. Scarlet on silk.* 
Prepare the dyebath with— 
7+ ozs. Ponceau 4 R B (Actien. Anilin. Fabrik. Berlin). 
2 ozs. sulphuric acid. 
Boiled-off liquor. 
Enter the silk at 120° F., raise to boil, and work to shade. 
Rinse and brighten with acetic acid. 


17. Scarlet rose on silk.* 
Prepare the dyebath with— 
4+ ozs. Biebrich scarlet (Kalle and Co.). 
2 ozs. sulphuric acid. 
Soap. 
Enter the silk cold, raise slowly to the boil during one 
hour. Rinse and brighten with sulphuric acid. 


18. Lilac rose on silk.* 
Prepare the dyebath with— 
6 ozs. Azo-fuchsine G (F. Bayer and Co.). 
6 ozs. sulphuric acid. 


Dye at the boil to shade. 
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19. Rose on silk. 
Prepare the bath with— 
+ lb. soap. 
3 ozs. Rhodamine. 
Work the silk in the bath at 160° F. for a short time, then 
add + Ib. acetic acid. 
Work at the boil to shade. 


20. Deep rose on silk.* 
Prepare the dyebath with— 
74. ozs. Erythrosine D (L. Cassella and Co.). 
2 OZS. acetic acid. 
Soap. 
Dye at the boil. 


21. Deep rose on silk.* 
Prepare the dyebath with— 
43. ozs. Croceine scarlet 7 B (Kalle and Co.). 
2 ozs. sulphuric acid. 
Soap. 
Enter the silk cold, raise slowly to the boil during one 
hour. Rinse and brighten with sulphuric acid 


22. Rose on silk. 
Prepare the dyebath with— 

2 Jb. sulphuric acid. 

7 ozs. Cyclamine. 
¥ lb. CO lanhea "s sql 


A ,mauder alt. 
Dye at the boil, revive with sulphuric acid. This is a 
very brilliant colour. 
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23. Bright pink on silk,* 
Prepare the dyebath with— 
ti 0z. Rhodamine B (Socy, Chem, Ind. Basle), 
t oz, sulphuric acid, 
Dye at 180° F. to shade. 


24. Heliotrope on schappe. 
Prepare a plain acid bath, or a broken old soap-bath 
with— 
+ oz. Acid magenta. 
11 dram Brilliant green. 
3 ozs. Archil carmine. 
Dye at boil, wash well, and revive with acetic acid, 


25. Heliotrope on silk. 

Mordant the silk with alum and hyposulphite of soda in 
the usual way, then run through silicate of soda. Dye 
with— 

3 |b. Alizarine blue shade. 
+ lb. soap. 
11 oz. acetic acid. 
As described on page 78. Brighten with acetic acid. 


26. Heliotrope on silk. 
Prepare the dyebath with— 
5 ozs. sulphuric acid. 
3. oz. Acid violet 6 B. 
3 oz. Acid violet R. 
Dye at the boil. 
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27. Terra-cotta red on silk.* 
Prepare the dyebath with— 
3 ozs. Titan brown R (Read Holliday and Sons). 
Dissolve the colour in a small quantity of carbonate of 
soda. Add } oz. acetic acid to the bath, and work at the 
boil until it is exhausted. 


28. Maroon on silk. 
The dyebath is made with— 
2 Ibs. Archil. 
Ibs. Fustic extract. 
1 lb. tin crystals, 
Dye at boil. 


to 


29. Prune on silk. 
The bath is prepared with— 
ozs. sulphuric acid. 
oz. Fast red. 
ozs. Acid violet 6 B. 
Dye at the boil. 


W Fw 


30. Salmon on silk. 
Prepare the bath with— 
I Oz. soap. 
zs 0z. Phosphine. 
; 0z. Safranine. 
Working at 100° IF. to shade, rinse, and brighten with 
acetic acid. 


*r, Alizarineé crimson* 

Prepare a bath with 4! lbs. alum, 77 ozs. soda crystals, and 
7% gallons water, work in this well for 20 minutes, then 
allow to steep all night. Wring out. 

Prepare the dyebath with 2 lbs. Alizarine, 1 Ib. soap, and 
I oz. acetic acid; enter the silk in the cold, work well for 
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half-an-hour ; then slowly raise to the boil and heat until 
the colour is fully developed ; lift, rinse, enter into a hot 
soap-bath, containing 2 ozs. soap to 6 gallons water; treat 
for half-an-hour ; lift, rinse, and brighten by running through 
bath of acetic acid, 3 lbs. acid to 10 gallons water; work 
for 15 minutes; wring and dry. 


cee fenenue scarlet on silk. 

The silk is first boiled off, then entered for 3 hours in a 
bath of 1 lb. alum and 3 oz. hyposulphite of soda in every 
quart of water. During ‘the last hour the temperature of the 
bath is raised to 180° F. After taking out the silk is 
washed, and dyed in old boiled-off liquor, broken with acetic 
acid, with 


23 lbs. Alizarine, yellow shade. 
The silk is entered into the bath cold, and worked a few 
times ; then the temperature is raised slowly to the boil, and 


the dyeing continued for half-an-hour. After washing, the 
silk is soaped slightly once or twice in a soap liquor of + 0z 
soap to a quart of water. After washing brighten with 
tartaric acid. 
Yellow on silk.* 
Prepare the dyebath with— 
3 ozs. Azo-yellow (Soc. Chem. Ind. Basle) 
Soap. 
Dye at the boil for 30 minutes, wash, brighten with 
acetic acid, and dry. 


34. Bright yellow on silk. 
The dyebath is prepared with— 
3 ozs. Napthol yellow S. 
: oz. Orange G. 
t Ib. sulphuric acid. 
Enter the silk at 12¢ *,, raise slowly to boil and work to 
shade, lift, rinse, and dry 
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35. Yellow on silk.* 
Prepare the dyebath with— 
12 oz. Acid yellow F. Y. (Read Holliday and Sons) 
3 ozs. sulphuric acid. 
Dye at 180° F. till the bath is exhausted. 


36. Canary yellow on silk. 
The dyebath is made with— 

8 ozs. Picric acid. 
Working to shade at about 180° F. 


37. Sulphur yellow on silk. 
The dyebath is made with— 
8 Ozs. soap. 
6 drams Thioflavine T. 
The dyeing is done at the boil, working to shade; 
brighten with sulphuric acid. 


38. Yellow on silk.* 
Prepare the dyebath with— 
3 ozs. Chinoline yellow (Actien. Anilin. Fabrik. Berlin). 
1 oz. sulphuric acid. 
Boiled-off liquid. 
Enter the silk at 120° F., heat to the boil, work to shade, 
lift, rinse ; brighten with acetic acid. 


39. Yellow on silk.* 

Prepare the dyebath with— 
4+ ozs. Thioflavine T (L. Cassella and Co.). 
2 ozs. acetic acid. 
Soap. 

Dye at the boil to shade. 
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40. Orange on silk. 
Mordant the silk with alum and hyposulphite of soda in 
the usual way ; run through silicate of soda. Dye with— 
21. lbs. Alizarine orange. 
1 |b. old boiled-off liquor. 
1 oz. acetic acid. 
As described on p. 78. Brighten with acetic acid. 


41. Orange on silk.* 

Prepare the bath with— 

3 ozs. Mandarin G. extra (Actien. Anilin. Fabrik. 

Berlin). 

2 ozs. sulphuric acid. 

Boiled-off liquor. 
Enter the silk at 120° F., raise to the boil and work to 

shade. Rinse and brighten with sulphuric acid. 


42. Orange on silk.* 
Prepare the dyebath with— 
4% ozs. Orange R (Socy. Chem. Ind. Basle). 
Acetic acid. 
Dye at the boil. 


43. Pale blue on silk.* 
Prepare the dyebath with— 
15 ozs. Thiocarmine R paste (L. Cassella and Co.). 
2 ozs. sulphuric acid. 
Soap. 
Dyeing at the boil. 
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44. Blue on silk. 
Prepare the dyebath with— 
6 ozs. soap. 
2 ozs. sulphuric acid. 
t1 oz. Napthol black B. 
1+ oz. Soluble blue DS. 
Dye at the boil. 


45; Blue-on silk.* 
Prepare the dyebath with— 
11 oz. Pure blue B S I (Soc. Chem. Ind. Basle). 
Soap. 
Sulphuric acid. 
Work at about 150° F. to shade. Wash and brighten 
with acetic acid. 


46. Bright blue on silk.* 
Prepare the dyebath with— 
3 ozs. Blue F S (L. Cassell and Co.). 
2 ozs. sulphuric acid. 
Soap. 
Dye at the boil to shade. 


47. Greenish blue on silk. 
Prepare the bath with— 
1 Ib, Indigo carmine. 
1 oz. Azo-yellow. 


] alin; 
5 Ib. alum. I 


4 ozs. sulphuric acid. 
Dyeing at the boil for a quarter of an hour. 
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48. Peacock blue on silk. 
Prepare a bath with— 
21 ozs. Alkali blue 6 B. 


3% ozs. borax. 
Treat at 180° F., until well grounded (see p. 92), then 
enter Into a new bath containing— 
3 drams Picric acid. 
5 ozs. sulphuric acid. 
And work until the shade is developed ; wash and dry. 


49. Blue on silk.* 


Prepare a dyebath with— 
ozs. Victoria blue B (Soc. Chem. Ind. Basle). 


2 
w) 
2° 


ozs. acetic acid. 
Work just under the boil, to shade. Brighten if required 
in acetic acid. 


50. Blue on silk.* 
Prepare the dyebath with— 
1% oz. Patent blue super. 
Bruning). 
1 oz. sulphuric acid. 
Soap-bath. 
Dye at the boil to shade. 


(Meister, Lucius, and 


st. Bright: blue on silk.* 


Prepare the dyebath with— 

ozs. Bavarian blue D S (Actien. Anilin. Fabrik. 
Berlin). 
2 ozs. sulphuric acid. 


Boiled-off liquor. 
Enter the silk at 120° F., raise to the boil, and work to 


2 


r 
4 


shade. Rinse and brighten with acetic acid. 
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52. Navy blue on silk. 

Mordant the silk in the usual way with alum and hypo- 
sulphite of soda. Run through silicate of soda. Dye 
with— 

21 lbs. Alizarine blue R. 
2 Ib. old boiled-off liquor. 
17 oz. acetic acid. 
As described on p. 78. Brighten with acetic acid. 


53. Bright blue on silk. 
Proceed as above, but use Alizarine G W in the dyebath. 


54. Dark blue on silk.* 
Prepare the dyebath with— 
ozs. Fast blue B B (Actien. Anilin. Fabrik. Berlin). 
ozs. sulphuric acid. 
Boiled-off liquor. 
Enter the silk at 120° F., heat to the boil, and work to 
shade. Rinse and brighten with acetic acid. 


9 
o 
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55. Light navy blue on silk.* 
Prepare the dyebath with— 
4+ ozs. Indazine M (L. Cassella and Co.). 
2 ozs. sulphuric acid. 
Soap. 
Dyeing at the boil to shade. 


56. Navy blue on silk.* 
Prepare the dyebath with— 
2 lbs. Benzo-azurine G (F. Bayer and Co.). 
44 ozs. Alkali blue 7 B (F. Bayer and Co.). 
- lb. phosphate of soda. 
- lb. soap. 
Dye at the boil for one hour, then run through weak 


vI= ple 


acetic acid. | 
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57. Navy blue on silk. 
Prepare a broken soap-bath with— 
5 ozs. Indulin. 
4 ozs. Blue black. 
1 oz. Victoria blue. 
Dye at the boil, wash and brighten with sulphuric acid. 


58. Deep navy blue on silk.* 
Prepare the dyebath with— 
74+ ozs. Napthol black 6 B (L. Cassella and Co.). 
2 ozs. sulphuric acid. 
Soap. 
Dyeing at the boil to shade. 


59. Dark navy blue on silk.* 
Prepare the dyebath with— 
1 lb. Benzo-azurine G (F. Bayer and Co.). 
2. ib. phosphate of soda. 
1. |b. soap. 
Heat the bath to the boil, turn off the steam, enter the 
silk, and work for one hour. 


60. Alizarine blue on silk. 
After boiling off, mordant the silk by first steeping it in a 
bath of— 
Chloride of chrome at 32° Tw. 
for 15 to 18 hours, then wring, and run through— 
Silicate of soda at 2° Tw. 
Wash and dye in an old boiled-off liquor bath, broken 
with acetic acid, and containing— 
14. lb. Alizarine blue S. 
Work as described under alizarine scarlet, p. 78. 
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61. Deep sea:green on silk:* 
Prepare the dyebath with— 
3 ozs. New acid green 3 B (Soc. Chem. Ind., Basle). 
2 ozs. sulphuric acid. 
Work at the boil for half-an-hour. 


Deep green on silk. 
Mordant the silk with alum and hyposulphite of soda, 
run through silicate of soda. Dye with— 
23 lbs. Anthracene green. 
2 |b. old boiled-off liquor. 
TZ 02. acetic acid. 
As described on p. 78. Brighten with acetic acid. 


63. Deep olive on silk. 
Mordant the silk by steeping in nitrate of iron 33° Tw. 
over night rinse well, and dye with— 
21. lbs. Anthracene green. 
2 |b. old boiled-off liquor. 
Iz-.0z. acetic acid. 
As described on p. 78. Brighten with acetic acid. 


64. Deep green on silk.* 
Prepare the dyebath with— 
6 ozs. Fast green bluish (F. Bayer and Co.). 
4 ozs. sulphuric acid. 
Dye at the boil to shade. 
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65. Deep green on silk. 


Mordant the silk by steeping over night in nitrate of iron, 


33 Iw. 

Rinse and dye with— 
Ibs. Gambine Y. 
lb. soap. 


I 
a 
Ii oz. acetic acid. 


Enter the silk into the bath at a hand heat, work for a 
short time, then slowly raise to the boil, work for half-an- 


hour, then lift, wash and brighten in acetic acid. 


66. Green on silk. 
Dye in a plain soap-bath with— 
8 ozs. Methyl green, 
2 ozs. Picric acid. 
At the boil ; revive with sulphuric acid. 


67. Sage green on silk. 
Prepare the bath with— 
Ibs. alum. 
lbs. Turmeric. 
ozs. Cudbear. 
Dye at the boil; revive with acetic acid. 


om GW tn 


68. Bottle green on silk. 
The dyeing is done with— 
2 lbs. sulphuric acid. 
5 lbs. Turmeric. 
10 ozs. Cudbear. 
2 lbs. Indigo extract. 
At the boil. 
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69. Olive green on silk. 
The dyebath is made with— 
2 lbs. sulphuric acid. 
5 lbs. Turmeric, 
8 ozs. Cudbear. 
6 ozs. Indigo extract. 
Dye at the boil. 


yo. Olive green on silk. 
First dye a blue with— 
5 ozs. Induline. 
2 Ibs. sulphuric acid. 
At the boil, then wash and dye in a fresh bath with— 
5 ozs. Bismark brown. 
Dye at the boil and revive with sulphuric acid. 


71. Dark olive green on silk. 
Dye a deep blue with— 
t lb. Induline. 
2 lbs. sulphuric acid. 
At the boil; then wash and dye in a fresh bath with— 
8 ozs. Bismark brown. 
At the boil, brightening with sulphuric acid. 


72. Deep green on silk. 
First dye a blue with — 
8 ozs. Induline. 
2 lbs. sulphuric acid. 
After washing, work the silk in a new bath with— 
ibs. alum. 
2 lbs. Fustic extract. 


NS 


~) 


At the boil, afterwards brightening with sulphuric acid. 
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73. Green on silk. 
Mordant the silk by steeping for 12 hours in a bath of— 
6 lbs. alum. 
Then dye with decoction of— 
20 lbs. Fustic. 
At 120° F., for half-an-hour, lift, add indigo extract, and 
work to shade. 
By afterwards soddening with copperas, olive greens are 
obtained. Shading with logwood will give very deep greens. 


74. Pale sea green on silk. 
Prepare the dyebath with— 
1 lb. soap. 
8 ozs. sulphuric acid. 
+ oz. Patent blue. 


z 


75. Deep green on silk. 
Prepare the dyebath with— 
6 ozs. soap. 
2 ozs. sulphuric acid. 
13. oz. Napthol black B. 
13, oz. Napthol green B. 
Dye at the boil. 


- 


76. Pale green on silk.* 

Prepare the dyebath with— 
g ozs. Acid green extra con. (L. Cassella and Co.). 
2 ozs. sulphuric acid. 
Soap. 

Dyeing at the boil. 
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“7, Light green on silk. 
Prepare the dyebath with— 

5 ozs. sulphuric acid. 

2 ozs. Azo-yellow. 

1 oz. Acid green. 
Dyeing at the boil for half-an-hour. 


“8. Leaf green on silk. 
Prepare the dyebath with— 
5 ozs. sulphuric acid. 
3 ozs. Azo-yellow. 
12-02. Arid green; 
1 dram Orange G. 
Dyeing at the boil for half-an-hour. 


79. Green on silk.* 
Prepare the dyebath with— 
6 ozs. Guinea green B (Actien. Anilin. Fabrik. Berlin). 
2 ozs. sulphuric acid. 
Boiled-off liquor. 
Enter the silk at 120° F., raise slowly to boil, and work to 
shade. Rinse and brighten with acetic acid. 


80. Moss green on silk. 
Prepare the dyebath with— 
4 ozs. sulphuric acid, 


t lb. alum. 


2 lbs. Turmeric. 


12 oz. Indigo carmine. 


3 02. Archil extract. 


Enter warm and raise to boil, working for a quarter of 


an hour. 
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S8:. Russian green on silk. 
6 ozs. sulphuric acid. 
21 ozs. Azo-yellow. 
3 ozs. Acid green. 
3. oz, Nigrosine. 
t oz. Orange II. 


Dyeing at the boil. 


82. Olive green on silk.* 
Prepare the dyebath with— 
15 ozs. Napthol green B (L. Cassella and Co.). 
15 ozs. tartaric acid. 
Dyed at the boil to shade. 


83. Light claret brown on silk. 

Prepare the dye with a decoction of— 

20 lbs. Camwood. 

2 lbs. sulphuric acid. 

3 lbs. argol. 
Enter the silk and boil for one hour, then add— 

1 lb. Extract of indigo. 
Boil one hour, lift and wash. 


84. Dark claret brown on silk. 
Prepare the dyebath with a decoction of— 
30 lbs. Camwood. 
2 lbs. argol. 
2 lbs. sulphuric acid. 
Work for 14 hour at the boil, then lift, add— 
2 lbs. copperas. 


Work half-an-hour longer, wash and dry. 
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85. Brown on silk. 
Prepare the dyebath with— 
4 OZS. soap. 
2 ozs. sulphuric acid. 
1+ oz. Napthol black B. 
1+ oz. Indian yellow G. 
Dyeing at the boil. 


86. Claret brown on silk. 


Mordant the silk by steeping in nitrate of iron 33° Tw 


over night. Rinse and dye with— 
2+ lbs. Alizarine orange. 
1 lb. old boiled-off liquor. 
12 oz. acetic acid. 
As described on p. 78. Brighten with acetic acid. 


87. Seal brown on silk. 
Prepare the dyebath with— 
t lb. Mikado brown M. 
4+ lb. acetic acid. 
Dyeing at the boil to shade. 


88. Cinnamon brown on silk. 
Prepare the dyebath with— 
5 ozs. sulphuric acid. 
1+ oz. Azo-yellow. 
3 oz. Fast brown. 
t oz. Indigo carmine. 


Enter at a hand heat, gradually raise ta the boil, and 


work to shade. 
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89. Gold brown on silk. 
Prepare either a simple sulphuric acid bath, or a broken 
old soap-bath, containing— 
1 lb. Azo-flavine RS. 
5 ozs. Fast red E. 
3 ozs. Patent blue. 
Work at the boil, and revive with sulphuric acid. 


90. Gold brown on silk. 

Prepare the dyebath with— 

4 ozs. sulphuric acid. 

1 lb. Glauber’s salt. 

21 ozs. Indian yellow. 

2 ozs. Azo-fuchsine G. 

+ oz. Fast green extra. 
Dye at the boil. 


gt. Chestnut brown on silk. 

Mordant the silk with alum and hyposulphite of soda in 
the usual way, then run through silicate of soda. Dye 
with— 

21 lbs. Anthracene brown. 
‘ lb. old boiled-off liquor. 
14. oz. acetic acid. 
As described on p. 78. Brighten with acetic acid. 


92. Deep seal brown on silk. 
Mordant by steeping the silk in nitrate of iron 33° Tw. 
over night, then rinse and dye with— 
21 lbs. Anthracene brown. 


1 lb. old boiled-off liquor. 


I 
I 


1 oz. acetic acid. 
As described on p. 78. Brighten with acetic acid. 
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93. Lavender grey on silk.* 
Prepare the dyebath with— 
3 ozs. Sterosine grey (Read Holliday and Sons). 
3 ozs. acetic acid. 


Dye at the boil to shade. 


94. Drab on silk. 
The dyebath is made with— 
1 lb. suiphuric acid. 
1 oz. Orange G. 
1 oz. Indigo extract. 
Dye at the boil to shade. 


95. Silver grey on silk. 
Mordant with— 
2 |b. tannic acid. 
At 100° F. for 2 hours, then work in nitrate of iron at 2° 
Tw. for about half-an-hour. Lift, wash, and brighten with 
weak acetic acid. By afterwards dyeing with 5 ozs. cud- 
bear, a reddish grey is obtained, while a more yellowish 


tone is obtained by dyeing with 2 lbs. fustic extract, and 
8 ozs. copper sulphate. 


96. Silver grey on silk. 

The dyebath is prepared with— 

2 ozs. sulphuric acid. 

8 ozs. Glauber’s salt. 

+, oz. Azo-fuchsine G. 

5 drams Fast green extra. 

2 drams Indian yellow. 
Dyeing at the boil. 
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97. Dark slate on silk. 
Mordant with— 
Nitrate of iron 33° Tw. 

Allowing the silk to steep over night. Rinse and dye 
with— 
Ibs. Alizarine blue R. 
lb. soap. 
+ oz. acetic acid. 


- 


2 
I 
= 
I 
As described on p. 78. Brighten with acetic acid. 


98. Fawn on silk. 
Prepare the dyebath with— 
4 ozs. Cudbear. 
4 ozs. Turmeric. 
2 lbs. alum. 
Working at the boil to shade. 


99. Fawn on silk. 

Mordant the silk with aium and hyposulphite of soda in 
the usual way, then run through silicate of soda, Dye 
with— 

Ib. Anthracene brown. 

Ib. old boiled-off liquor. 

¥ oz. acetic acid. 

As described on p. 78. Brighten with acetic acid. 


I 
2 
I 
- 
I 


1oo. Deep violet on silk.* 
Prepare the dyebath with— 
3 ozs. Violet crystals 5 B O (Soc. Chem. Ind., Basle). 
2 OZS. soap. 
4 oz. sulphuric acid. 
Dye at about 150° F., then wash and brighten with 
acetic acid. 
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1o1. Red violet on silk. 
The dyebath is prepared with— 
2 ozs. sulphuric acid. 
1 lb. Glauber’s salt. 
23. ozs. Azo-fuchsine G. 
21. ozs. Acid violet 6 B. 
Dyeing at the boil. 


102. Violet on silk. 
Mordant the silk by steeping for 6 hours in a bath of— 
2 lbs. alum. 
3 ozs. soda. 
Then dye at the boil with— 
5 ozs. Cudbear. 
t lb. Logwood. 
To shade. 


163. Violet.on,.silk.* 
Prepare the dyebath with— 
3 ozs. Acid violet N (Meister, Lucius and Bruning). 
1 oz. sulphuric acid. 
Soap-bath. 
Work at the boil to shade. 


104. Violet on silk.* 
Prepare the dyebath with— 
6 ozs. Formyl violet S 4 B (L. Cassella and Co.). 
ozs. sulphuric acid. 


Dye at the boil. 
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105. Deep violet on silk. 
Mordant the silk by steeping in nitrate of iron 33° Tw. 
over night, then rinse and dye with— 
2% Ibs. Alizarine blue shade. 
* lb. old soap liquor. 
I oz. acetic acid. 


As described on p. 78. Brighten with acetic acid. 


106. Deep lavender on silk.* 
The dyebath is prepared with— 
* oz. No. 2 Magenta B (Read Holliday and Sons). 
* oz. Victoria blue B. 
1 lb. Glauber’s salt. 
Worked at 150° F. to shade. 


107. Pale lavender on silk. 
Mordant with alum and hyposulphite of soda in the usual 
way, run through silicate of soda, and dye with— 
3 lb. Alizarine blue G W. 
' lb. soap. 
12 oz. acetic acid. 


As described on p. 78. Brighten with acetic acid. 


108. Lavender on silk. 
Prepare the dyebath with— 
drams Methyl violet R. 
ozs. soap. 
Dye at about 120° to 130° F. 


2 
do 
2 


10g. Lilac on silk. 
Prepare the dyebath with— 
3 drams Methy] violet 5 R. 
2 OZS. Soap. 
Dye at about 120° F. 
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1ro, Mauve on siik. 
Prepare the dyebath with— 
6 ozs. soap. 
2 ozs. sulphuric acid. 
14 0z. Naphthol black B. 
13 oz. Amaranth B. 
Dye at the boil. 


~ 


11. Purple on silk. 

Mordant the silk with alum and hyposulphite of soda in 
the usual way, then run through silicate of soda. Dye 
with— 

Ibs. Galleine. 
lb. old soap liquor. 
Oz. acetic acid. 


me ple N 


In the way usual with alizarine colours, see p. 78. 
Brighten with acetic acid. 


112. Scarlet on half-silk.* 
Prepare the dyebath with— 
g ozs. Deltapurpurine 5 B (F. Bayer and Co.). 
73 ozs. phosphate of soda. 
7x OZS. soap. 
Heat the bath to the boil, turn off the steam, enter the 
goods and work to shade. 


113. Pale crimson on half-silk.* 
Prepare the dyebath with— 
18 ozs. Rose-azurine B (F. Bayer and Co.). 


74 ozs. phosphate of soda. 
7% OZS. soap. 
Heat the bath to the boil, turn off the steam, enter the 
goods, and dye for one hour. 
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114. Scarlet on half-silk.* 
Prepare the dyebath with— 
27 ozs. Brilliant Congo R (F. Bayer and Co.). 
7+ ozs. phosphate of soda. 
74 OZS. Soap. 
Raise the temperature of the bath to the boil, turn off 
steam, enter the goods, and dye to shade. 


115. Orange on half-silk.* 
Prepare a dyebath with— 
9 ozs. Benzo-orange R (I. Bayer and Co.). 
1 ozs. phosphate of soda. 
* OZS. SOap. 


7 
7 

Heat to the boil, enter the half-silk fabric, and dye to 
shade. ‘The heat is stopped as soon as the goods are 
entered. 


116. Canary yellow on half-silk. 
Prepare the dyebath with— 
1 lb. of soap. 
1 lb, Thioflavine S. 
Dye at the boil. Brighten with acetic acid. 


117. Deep canary yellow on half-silk. 
Lay down the half-silk in-— 
1 |b. tannic acid. 
For 5 or 6 hours. Then run through a bath of— 
6 ozs. tartar emetic. 
Dye in a fresh bath containing— 
5 ozs. Thioflavine T. 
2 ozs. hydrochloric acid. 
At the boil. Wash and dry. 
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118. Yeliow on half-silk.* 
Prepare the dyebath with— 
3 ozs. Chrysamine G (F. Bayer and Co.). 
7+ ozs. phosphate of soda. 
7% OZS. soap. 
Heat the bath to the boil, turn off steam, and enter the 
goods. Work for one hour. 


119. Navy blue on half-silk.* 
Prepare the dyebath with— 
2 lbs. Benzo-azurine G (F. Bayer and Co.). 
43. ozs. Alkali blue 7 B (F. Bayer and Co.). 
1. lb. phosphate of soda. 
+ Ib. soap. 
Dye at the boil for one hour, lift, run through weak acetic 
acid. 


120. Brown on half-silk.* 
Prepare the dyebath with— 
14 ozs. Benzo-brown N B (F. Bayer and Co.). 
1 Ib. salt. 
Dye at the boil to shade. 


121. Brown on half-silk. 
Prepare the dyebath with— 
5 ozs. Direct orange RR. 
5 ozs. Benzo-azurine G. 
4 OZS. soap. 
3 lb. phosphate of soda. 


Dye at the boil for one hour, wash, and revive with acetic 
acid. And shade as required with Safranine, Auramine, 
Malachite green, and Methylene blue. 
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122. Bronze green on half-silk 

Prepare the dyebath with— 

5 ozs. Direct orange R R. 

5 ozs. Benzo-azurine G. 

4 OzS. soap. 

1 lb. phosphate of soda. 
Dye at the boil for one hour, wash and revive with acetic 
acid, and shade with malachite green, auramine, and 
chrysoidine to the required tone. 


123. Brown and black on half-silk.* 
Prepare the dyebath with— 
2 lbs. Benzo-black S extra (F. Bayer and Co.). 
2 lbs. salt. 
Dye at the boil for one hour. 


124. Silver grey and drab on half-silk.* 
The silk and cotton goods are steeped for 12 hours in a 
cold solution of— 
1 |b, tannin. 
Then taken out, slightly rinsed, and for half-an-hour 
worked in cold solution of— 
2 quarts nitrate of iron 51° Tw. 
200 quarts water. 
After washing they are taken through a bath for 10 
minutes of— 
1 oz. bichromate of potash. 
50 gallons water. 
Then dyed in a cold bath with— 
21 Ibs. logwood. 
4% ozs. fustic extract 51° ‘Tw. 
Wash and in a fresh bath treat with— 
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= 02. of Methyl violet R. 


In the cold for ro minutes. 
Soap for 10 minutes in the cold with 1 oz. soap in 


6 gallons water. 
Wash and brighten with acetic acid 1 in 1,000. 


125. Crimson and green on silk-cotton.* 
Dye the silk in a bath containing— 


I, 
ozs. Scarlet O O O (Read Holliday and Sons), 


9 


$ ozs. Glauber’s salt. 


ozs. sulphuric acid. 
Enter at 150° F., then heat to the boil and work until 


bath is exhausted, lift, wring, and rinse. 
2. Enter into a cold bath of— 
2 ozs. tannic acid. 


2) 
Allow to steep for 6 hours or all night, then lift, wring, 


and fix in a bath of— 
21 ozs. tartar emetic. 
Wring and rinse. 
3. Dye in a bath at from 120° to 130° F. of— 
1 oz. of Crystal green Y (Read Holliday and Sons). 
Work for about 14 to 2 hours, then rinse well; soap ina 
cold soap-bath of 13 oz. soap per gallon of water; then 
brighten in weak acetic acid, wring, and dry. 


126. Deep olive and yellow on half-silk.* 


Prepare the dyebath with— 
12 oz. Acid violet 6 B N 


2 
2. oz. sulphuric acid. 
1 lb. Glauber’s salt. 
Dye at the boil till the bath is exhausted, lift, wash, and 


(Soc. Chem. Ind., Basle). 


enter into a cold bath containing— 


3 ozs. tannin. 
Allow to steep over night; then lift and enter for 15 
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minutes into a cold bath of 14 oz. tartar emetic. 
Lift, riase, and dye at 120° F. in a bath of— 


t+ oz. Auramine. 


Work to shade, lift, wash, and soap in a cold soap-bath, 
wash, brighten in acetic acid. 


127. Dark blue and brown on silk-cotton.* 
Dye the silk in a bath containing— 
14 oz. Induline B B (Read Holliday and Sons). 
5 lbs. Glauber’s salt. 
1+ oz. sulphuric acid. 
Enter the goods at 150° F., and gradually raise to the 
boil, work the cloth for one hour, then lift and rinse. 
2. Prepare a cold bath of— 
2 ozs. tannic acid. 
Enter the cloth, work for one hour, then allow to steep for 
6 hours or all night ; lift, rinse, and fix in a cold bath of— 
11 oz. tartar emetic. 
3. Dye in a bath of— 
1 oz. pure Bismark brown R (Williams Bros. and Co.). 
At 100° F. for one hour, lift, rinse, work in a cold soap- 
bath of 2 ozs. to gallon for half-an-hour, then after rinsing 
brighten with a weak acetic acid bath. 


128. Black on Tussah silk.* 
For details of the process, see p. 36, and recipe 1. 


129. Aniline black on Tussah silk.* 
This was dyed according to the process described on 
p. 49, direct d/ack process. 
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130. Deep olive brown on Tussah. 
Prepare either a plain acid bath, or a broken, boiled-off 
bath with— 
ozs. Acid magenta. 
oz. Malachite green. 
ozs. napthol yellow S. 
Dye at boil, wash well, revive with sulphuric acid. 


Cn $/4 Go 


131. Green on Tussah silk.* 
Prepare the dyebath with— 
oz. Green crystals. 
oz. Bismark brown. 
lb. Glauber’s salt. 
Enter the silk at 180° F., and work to shade. 


wk 
4 
I 
$8 
I 


132. Gold green on Tussah. 
Dyebath is prepared with old curdled boiled-off liquor, = J 
3 oz. Napthol yellow S, and + ozs. Brilliant green. Work at 
the boil. 


33. Silver grey on Tussah. 
Prepare an old soap-bath with sulphuric acid, and— 
ozs. Victoria blue B. 
2 ozs. Rubin extra. 
Dye at the boil; revive with acetic acid. 


ty 


34. Cardinal on Tussah. 
Prepare either a simple acid bath, or a broken old soap- 
bath, containing— 
1 ll. Croceine scarlet 3 B. 
+ oz. Acid magenta. 
rz oz. Orange G, | 
Work at the boil; revive with sulphuric acid. 
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135. Cerise on Tussah. 
Prepare the dyebath with— 
lb. Eosine G G. 
lb. soap. 
ozs. acetic acid. 
Dyeing at the boil. 


SILK PRINTING. 
THICKENINGS. 
or ease of reference, the recipes for the thickenings used 


in printing on silk and silk fabrics given in the body of the 


book are repeated here. 


For hand-printing. 
136. 1. 5 lbs. good white starch, and 5 lbs. white dextrine 
are mixed with 1 gallon of water, 7% lbs. acetic acid, 12° 
Tw., 2 lbs. olive oil, and 21 gallons of water are then added, 


and the whole boiled into a paste. This will suit all 
colours used in the steam style of printing. 

137. 2. 5 lbs. of good white starch are mixed with 
r gallon of water, and 24 lbs. of glue previously dissolved 
in 24 gallons of water are added, the whole is boiled to a 
paste. After allowing to cool, 5 lbs. of acetic acid, 7° Tw., 
and 2 lbs. of olive oil are stirred in. 


For roller-printing. 

138. 1. 5 lbs. starch of good quality are mixed into a 
paste with 4 gallon of water; 1 lb. of gum tragacanth, pre- 
viously dissolved in 1} gallon of water, are added and well 
mixed ; 5 lbs. acetic acid 12° Tw., 3 lbs. olive oil, and 
2 gallons of water are then added; the whole is boiled to 
a paste. This thickening will suit all colours. 

139. 2. Dextrine thickening is made by boiling for half- 


an-hour ro lbs. dextrine with 1 gallon of water. 
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140. 3. Prepare a tragacanth liquor by steeping 1 Ib. 
gum tragacanth in 1 gallon of water for three days, then 
boil until dissolved ; add 20 lbs. dextrine, which has been 
previously mixed with 4 gallons water; boil for about 15 
minutes, then add 2 lbs. of glycerine, and 2 Ibs. acetic 


acid. 
141. Olive green. 

6 ozs. sulphate of alumina. 
3 ozs. oxalic acid. 

Dissolved in— 
1 lb. water. 

Then add— 
2 lbs. Ceeruleine S. 
5 lbs. thickening. 


142. Leaf green. 
6 ozs. sulphate of alumina. 
3 ozs. oxalic acid 
Dissolved in— 
1 lb. water. 
Then add— 
1 lb. Coeruleine S. 
t lb. Galloflavine. 
6+ lbs. thickening. 


143. Cream. 

5 ozs. sulphate of alumina. 
2+ ozs. oxalic acid. 
Dissolve in— 

1 lb. water. 
Then add— 

5 ozs. Alizarine yellow. 

61 lbs, thickening. 


| 
| 
| 
| 
| 
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144. Brown. 
13 lb. Anthracene brown. 
1 lb. acetate of chrome, 32° Tw. 
5 ozs. oxalic acid. 
+ Ib. water. 
63 thickening. 


145. Golden yellow. 
ozs. sulphate of alumina. 
ozs. oxalic acid. 
1 lb. water. 
Dissolve and mix with— 
3 |b. Alizarine orange 
1 lb. Galloflavine. 
64. lbs. thickening. 


° 


146. Lemon yellow. 
6 ozs. sulphate of alumina. 
3 ozs. oxalic acid. 
1 lb. water. 
Mix, then add— 
t lb. Galloflavine. 
63 lbs. thickening. 


147. Bordeaux, 
9 ozs. oxalic acid. 

lb. water. 

lb. Galleine. 


4 


3 lb. Alizarine. 


I 
3 
3 
} 
I 


. chromium chloride 32° Tw. 
64 lbs. thickening. 
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148. Orange. 
6 ozs. sulphate of alumina. 
3 ozs. oxalic acid. 
Dissolved in— 
1 lb. water. 
Add— 
11 Ib. Alizarine orange. 
61 Ibs. thickening. 


149. Alizarine red on silk. 
Ibs. thickening. 
Ib. water. 
ozs. sulphate of alumina. 
ozs. oxalic acid. 


els sa 


ozs. water. 
lb. Alizarine. 


me OW 


150. Scarlet. 

ozs. Alizarine. 

ozs. Scarlet R. 

Dissolved in— 
1 lb. water. 
6 ozs. alumina sulphate dissolved in— 
1 lb. water. | 
3 ozs. oxalic acid. 
3 ozs. tin perchloride. 
63 lbs. thickening. 


3 
2 


tsi, Black. 
1 lb. Naphthol black. 
6 lbs. water. 


DS. U 


51 

- | 

4 |b. alum. 
a | 

+ 


b. sodium acetate, 


Make up to about 15 lbs. printing colour. 
for 2 hours at 74 Ibs. pressure, wash and dry. 
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Print, steam 


Greys and slates may be produced by reducing down this 
colour. 


~1 J Pw 


ios) 


6 
(6) 


152. Brown olive. 
lb. Coeruleine S. 
ozs. Alizarine blue SRN. 
lb. Galloflavine. 
ozs. acetate of chrome, 32° Tw. 
lbs. thickening. 


153. Blue. 
ozs. Alizarine blue S. 
ozs. acetate of chrome, 32° Tw. 
lbs. thickening. 


154. Navy blue. 
' lb. Galleine. 
lb. Alizarine blue S. 
ozs. acetate of chrome, 32° Tw. 
1 Ibs. thickening. 


rss. Violet. 
Ibs. Galleine. 
ozs. acetate of chrome, 32 
3 Ibs. thickening. 


° 


Tw. 


156. Blue violet. 
lbs. Galleine. 
ozs. copperas. 
ozs. oxalic acid, dissolved in— 
lb. water. 
Ib. sodium acetate, dissolved in— 
lb. water. 
1 Ibs. thickening. 
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157. Slate. 

2 |b. Alizarine blue S. 
6 ozs. Alizarine black S 
1 oz. Coeruleine S. 
3 ozs. acetate of chrome, 32° Tw. 
3 ozs. oxalic acid, dissolved in— 

+ Ib. water. 
Ib. sodium acetate, dissolved in— 


lb. water. 
- lbs. thickening. 


~T Bik DIR DIR 


Sed 


15a. rey. 
1 |b. Alizarine black S. 
3 ozs. acetate of chrome, 32° Tw. 
9 lbs. thicken‘ng. 


159. Black. 
2 lbs. Alizarine black S. 
6 ozs. acetate of chrome, 32° Tw. 


1 |b. Alizarine blue S. 

1 lb. oxalic acid dissolved in— 

1 lb. water. 

1 |b. sodium acetate, dissolved in— 

1 |b. water. 

6! lbs. thickening. 

160. Olive yellow. 

2. lb. Ceeruléine S. 

2 |b. Galloflavine. 

3 lb. water. 
Mix into paste, then add— | 


5 o7s. oxalic acid. 

6 ozs. acetate of chrome, 
I oz. tin oxide paste. q 
7+ lbs. thickening. 


WwW 
NO 
—_ 
= 

=} 
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161. Yellow. 
1 lb. Alizarine yellow. 
4 ozs. acetate of chrome, 32° Tw. 
9 lbs. thickening. 


162. Dark blue on silk.* 
(Standard colour.) 
Prepare the printing colour with— 
8 ozs. Gallanilic indigo P S (Durand, Huguenin and 
Co:): 


61 gallons senegal gum thickening. 


Print, steam for one hour without pressure, wash, soap 
lightly for 10 minutes, rinse, and brighten with acetic acid. 


163. Pale blue on silk.* 
Prepare the printing colour with— 
I pint standard blue. 
2 pints gum thickening. 
Print and work as pattern, No. 162. 


164. Turquoise blue on silk.* 

Prepare the printing colour with— 

2 pints standard blue. 

I pint malachite green liquor. 
Print and work as pattern, No. 162. 
The malachite green liquor is made with— 

1 oz, malachite green. 

62 ozs. gum senegal thickening. 
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165. Heliotrope on siik.* 
Prepare the printing colour with— 
5 pints standard blue. 
6 ozs. Giroflée D H in powder (Durand, Huguenin and 
Co). 


Print and work as pattern, No. 166. 


166. Brown on silk.* 
Prepare the printing colour with— 
5 pints standard blue. 
42 ozs. Orange 2. 
Print and work as pattern, No. 166. 


167. Magenta. 
3 lbs. thickening. 
1 oz. Magenta. 
11 oz. acetic acid. 
3 lbs. water. 
1 lb. water. 


168. Brilliant green. 
2 lbs. thickening. 
1 oz. Green. 
11 oz. acetic acid. 
3 ozs. tartaric acid. 
2 Ibs. water. 


169. Bismark brown. 
21 lbs. thickening. 
2 ozs. Brown. 


2% lbs. water. 
6 ozs. sodium phosphate, 
3 Ozs. acetic acid. 


APPENDIX, 


170. Olive green. 

Mix— 

1 lb. Coeruleine S. 

1 lb. of water. 
Into a paste, add— 

6 ozs. chromium chloride, 32° Tw. 

4 ozs. oxalic acid. 

63 Ibs. thickening. 


All the recipes for printing given above are for the so-called 
steam style of printing described on page 119, e¢ seg. The 
Pigment style is little used, for reasons previously pointed 
out, but the following recipes are given as guides in working— 


171. Ultramarine blue. 
7 pints water. 
3 Ibs. lactarine. 
Stir up well and add— 
5 ozs. ammonia ‘880, 
10 ozs. Caustic soda, 32° Tw. 
6 lbs. ultramarine. 
2}. pints water. 
Mix into paste, then mix with other ingredients. 


172. Ultramarine blue. 
2 lbs. ultramarine. 
I pint water. 
Grind to paste, then stir in— 
1 pint Tragacanth liquor, 1 in 16. 
1 quart Albumen solution, 8 in ro. 


r73.. Gieen, 
13 lbs. Guignet’s green in paste. 


2 gallons Albumen solution, 3 in Io, 
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174. Grey. 
Ibs. lamp black. 
2 gallons Albumen solution, 3 in ro. 
By increasing the proportion of black various shades can 
be obtained. 


175. Yellow. 
13 lbs. chrome yellow in paste. 
2 gallons Albumen solution, 3 in 10. 


170. Orange. 
13 lbs. chrome orange in paste. 
2 gallons Albumen solution, 3 in Io. 


177. scarlet. 
10 lbs. scarlet lake in paste. 
2 gallons Albumen solution. 


1yowirink. 
lbs. Rhodamine pink lake. 
gallons Albumen solution. 
Many of the coal tar colours can be made into lakes, and 
thus be used for printing. 


Ni DE xX. 


Acid, black on silk, 56. 
blues on silk, 93. 
brown on silk, 99. 
green on silk, 97. 
mauve on silk, Io!. 
reds on silk, 74, 77. 
violet N on silk, 101. 
violets on silk, Iol. 

—— yellow on silk, 86, 87. 

Acridine orange on silk, 86. 

Ailanthus silk, 13. 

Alizarine black on silk, 49. 

— blues on silk, 94. 

—— brown on silk, 99. 
chocolate on silk, 81. 
Cyanine on silk, 94. 

- orange on silk, 87. 
red on silk, 77. 

—— violet on silk, 80. 

Alkali blues on silk, 91. 


Alkaline bisulphites, bleach- 


ing silk by, 31. 
Analyses of silk, 7. 
Aniline black on silk, 49. 
Annotto in silk dyeing, 84. 


Anthracene brownmon silk, 99. 


—— green on silk, 97. 
Assonplage, 28. 
Atlas silk, 13, 18. 
Auramine on silk, 86. 


Aurantia on silk, 87. 

Azine green on silk, 96. 

Azo blue on silk, 9!. 
reds on silk, 76. 
violets on silk, 100. 


Basic reds on silk, 71. 
— yellow on silk, 86. 
Bave, 5- 
Benzo-azurine on silk, 9I, 
105. 
~— browns on silk, 99, 106. 
—— flavine on silk, 86. 
—— orange on silk, 91, 105. 
—— purpurine on silk, 105. 
Benzyl violet on silk, 101. 
Bismark brown on silk, 99. 
Bisulphites, bleaching silk 
by, 31. 
Black on silk, acid, 56. 
— on silk, alizarine, 52. 
— on silk, aniline, 49. 
on silk, jet, 55. 
on silk, logwood, 35. 
on silk, napthol, 54. 
onsilk,napthylamine, 56. 
— on silk, tannin, 44. 
— on silk, Tussah, 48. 


Blacks on silk, 35. 
—— on silk, coal tar, 48. 
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Black silk testing, 158. 

Block-printing on silk, 115. 

Bleaching mori silk, 26, 29. 

—— silk by alkaline bisul- 
phites, 31. 

—— silk by hydrogen per- 
oxide, 30, 33. 

silk by sulphur, 26. 

—- silk by tinting, 

— Tussah silk, 33. 

— Tussah silk, Koechlin’s 
process, 33. 

Blues on silk, 87. 

Boiled off liquor, 23. 

off liquor in silk dyeing, 


a 


4 
3-- 


No 


“I 


off liquor substitutes in 
silk dyeing, 72. 

—— offliquor, utilization of,23. 

off silk, 20. 

Boiling off mori silk, 20, 25. 

off wild silks, 32. 

Brightening silk, 41. 

Brilliant azurine on silk, 91. 

congo on silk, 70. 

—— green on silk, 96. 

—— yellow on silk, 88. 

Brin, §. 

Browns on silk, 98. 


Cardinal on silk, 73. 

Cerise on silk, 73. 

Chemical composition of 
silk, 6. 


composition of Tussah, 


16. 
Chevillage, 151. 
Chocolate on silk, alizarine,81. 


Chrysamine on silk, 85, 105. 
Chrysoidine on silk, 86. 
| Chrysophenine on silk, 85, 
105. 
Citronine on silk, 87. 
Coal tar blues on silk, 9I. 
tar greens on silk, 94. 
——- tar reds on silk, 69. 
-— tar yellows on silk, 84. 
Cochineal in silk dyeing, 
64. 
—— crimson on silk, 65. 
—— scarlet on silk, 66. 
| Coeruleine on silk, 97. 
Colour-mixing in silk print- 


ing, 130. 
Congo brown on silk, 99. 
orange R on silk, 85. 
—— red on silk, 7o. 
Cotton blues on silk, 93. 
Crimson on silk, 67, 73. 
—— Cochineal, 65. 

- Wood, 66. 


Croceine orange on silk, 87. 


Degommage, 21. 
Deltapurpurine on silk, 70. 

| Dramine blue on silk, 91. 

| —— searlet B- on silk, 70, 
105. 

—— violet on silk, 100. 

—— yellow N on silk, 85. 

Dioxine on silk, 99. 

Dyeing acid reds on silk, 74, 


77: 

| —-— alizarine reds on siik,77. 
-— azo reds on silk, 76. 

| —-— basic reds on silk, 71. 


INDEX. 


Dyeing basic yellows on silk, 
black on silk, 35. 
blues on silk, 88. 
- Bordeaux redon silk, 76. 
— Croceinescarlets on silk, 
= 

— machines, 136. 

— mixed silk fabrics, 103. 
— orange on silk, 81. 
—— ponceaus on silk, 76. 
—— reds on silk, 64. 

scarlets on silk, 76. 
— silk and cotton fabrics, 

TOO. 

silkand wool fabrics, 110. 

vats, 134. 
Ecru silk, 21, 28. 
English black on silk, 63. 
Kosin reds on silk, 75. 
Eria silk, 12, 17. 
Erika on silk, 70. 


Erythrosine on silk, 75. 


Fast green on silk, 97. 
— violet on silk, 1o1. 
Fibroin, 6, 8. 

Klesh on silk, 68. 

Fustic yellow on silk, 83. 


Gallein on silk, rot. 
Gallocyanine on silk, Io!. 
Galloflavine on silk, 87. 
Gambine on silk, 87, 98, 99. 
Grain scarlet on silk, 87. 


Green on silk, 94. 


Gres, 6. 
Guinea green on silk, 97. 


Hand printing on silk, 114. 
Hessian brown on silk, 99. 
purple on silk, 70. 

—— violet on silk, ror. 
yellow on silk, 85. 
Hofmann’s violet on silk, 100, 

Hydro-extractors, 139. 
Hydrogen peroxide in bleach- 
ing silk, 30. 


Indigo blue on silk, 87. 
extract blue on silk, 88. 


KXcechlin’s process for bleach- 
ing Tussah silk, 33. 


La cuite, 25. 
Lead acetate, weighting silk 
with, 60. 
Logwood black on silk, 35. 
purple on silk, 100. 
Lyons black, 44. 
Lustreing silk, 152. 


Machine printing onsilk, 115. 


Machines, dyeing, 135. 

—— wringing, 138. 

Magenta on silk, 73. 
Malachite green on silk, 96. 
Meldola’s blue on silk, 91. 
Methyl green on silk, 96. 
—— violet on silk, 100. 
Mikado brown on silk, 99, 


106, 


Mordanting silk for blacks, 
33: 

silk for alizarine, 77. 

Mori silk, I. 


18. 


’ 


Muga silk, 13 


Napthol blacks on silk, 54, 
94. 


—— green B on silk, 97. 


yellows on silk, 87. 
Napthylamine black on silk, 
56. 


New blue on silk, 91. 


yellow on silk, 87. 
Nicholson blue on silk, 91. 
Nile blue on silk, gt. 


Opal blues on silks, 93. 


2 py 
87. 


— on silk, annotto, 84. 


Orange on silk, 81 


? 


——— On. silk, coal-tat, G5. 
Organzine silk, 4. 


Paris violet on silk, 100. 

Peroxide of hydrogen, bleach- 
ing silk with, 30. 

Phloxine on silk, 75. 

Phosphine on silk, 86. 

Picric acid on silk, 87. 

Piece-dyeing machines, 141. 

silk finishing, 142. 

Pink on silk, 67. 

Poppy red on silk, 67. 


Primuline on silk, 85. 


— red on silk, 70. 

Printing silk, 113. 

— block, 114. | 
— colours, 122. | 
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Printing, hand, 114. 
machine, 115. 
Prussiate blue on silk, 9o. 
Pyronine G on silk, 74. 


Quincline yellow on silk, 86. 


Raven black on silk, 45. 
Red on silk, 64. 

Reds, acid, on silk, 74. 
—— basic, on silk, 71. 


neutral, on silk, 70. 
Regina purple on silk, 100. 
) P 4 x ~ahl- 
Rhodamine on silk, 74. 
Kose azurine on silk, 70. 
—— bengale on silk, 75. 
Ruby on silk, 67. 


Safflower pink on silk, 68. 
Safranine on silk, 74. 
Safrosine on silk, 78. 
Salmon on silk, 68. 
Scarlet on silk, cochineal, 66. 
Seccouage, 150. 

Selene silk, 13. 

Sericine, 6, 8. 

Shaking out silk, 150. 

Silk, 1. 

absorption of water by 


, 
12: 

— action of acids on, 9. 

— action of alkalies on, 9. 

— action of metallic salts 
on, II. 

—— Ailanthus, 13. 

—— analyses of, 7. 

—— analysis and testing of, 


154. 


INDEX. 


Silk and cotton fabrics, dye- 
ing, 106. 
—-—— and woolfabrics, dyeing, 
110. 
— Atlas, 13, 18. 
- bleaching, 29. 
boiled off, 20. 
boiling off, 20. 
cocoon, 2. 
chemical 
of, 6. 
chemical composition of 
Tussah, 15. 


composition 


- dyeing machinery, 134. 
ecru: 27. 28. 
12, 17. 

-— fabrics, dyeing mixed, 
103. 
—— fibre, 

14 


- Ewria, 


structure of, 5, 
fibre, 5. 
—— fibres, diameter of, 6, 
19. 
—— fibres, elasticity of, 6, 
19. 
——- fibres, length of, 6, 19. 
—— finishing machinery, 
142. 
— gum, 6. 
- mori, I. 
moth, I. 
-muga, 13, 18. 
organzine, 4. 
- piece finishing, 149. 
—— printing, 113. 
—— printing, methods 
It 4. 


—— reeling, 3. 


| 
| 
| 
| 


Silk, selene, 13. 

— souple, 21. 

- testing, 154. 

= trans As 
ussahy/ 12: 
wildste-12. 
Yama Mai, 13. 
—— yarn-dyeing machinery, 


yarn finishing 
chinery, 150. 

Silkworm glands, 2. 

Soap for boiling off silk, 26. 


ma- 


—— in silk dyeing, 71. 

Softening silk, 28. 

Souple black, 44. 

—— silk, 21, 2 

Spirit blues on silk, 93. 

Stringing silk, 151. 

Stripping silk, 21. 

—— silk by steam, 2 

Sugar, weighting silk with, 
59. 

Sulphuring silk, 26. 


Tannin black on silk. 144. 
—— weighting silk with, 62. 
Tartrazine in silk, 87 
Testing black silk, 158. 
—~— blue silk, 174. 
green silk, 173. 
- orange silk, 172. 
- red silk, 167. 
silks, 154. 
violet silk, 173. 
yellow silk, 169. 
Thickenings in silk printing, 


121. 


I. BLACK ON SILK. 


4. BLACK ON SILK. 


2. RAVEN BLACK 


ON SILK. 


5. BEACK ON Silk. 


6. COCHINEAL CRIMSON ON SILK. 


Pratl 


7. BRIGHT CRIMSON ON SILK. I4. ROSE SCARLET ON SILK. 


I3. DARK CRIMSON ON SILK. 16. SCARLET ON SILK. 


IO. CRIMSON ON SILK. I5. SCARLET ON SILK. 


PEATE i 


17. SCARLET ROSE ON SILK. 


fo. LILAC ROSE ON SILK, 


20. DEEP ROSE ON SILK. 


Prare iil]. 


2I. DEEP ROSE ON SILK. 


23. 


BRIGHT PINK ON SILK. 


27. TERRA-COTTA RED ON SILK. 


ses ae 


SP ee 


31. ALIZARINE CRIMSON ON SILK. Bor YELLOW ON SILK. 


33. YELLOW ON SILK. 39. YELLOW ON SILK. 


35. YELLOW ON SILK. 4I. ORANGE ON SILK. 


Prare. LY, 


42. ORANGE ON SILK. 


46. BRIGHT BLUE ON SILK, 


43. PALE BLUE ON SILK. 


45. BLUE ON SILK. 


49. BLUE ON SILK. 


50. BLUE ON SILK. 


PLATE VY. 


51. BRIGHT BLUE ON SILK. 


54. DARK BLUE ON SILK. 53. DEEP NAVY BLUE ON SILK. 


A 


55. LIGHT NAVY BLUE ON SILK.) 59. DARK NAVY BLUE ON SILK. 


Pras Wale 


61. DEEP SEA GREEN ON SILK. 79. GREEN ON SILK. 


64. DEEP GREEN ON SILK. 82. OLIVE GREEN ON SILK. 


76. PALE GREEN’ 93. LAVENDER GREY ON SILK. 


Prats Wik 


TOO. DEEP VIOLET ON SILK. 106. DEEP LAVENDER ON SILK. 


I03. VIOLET ON SILK. IIl2. SCARLET ON HALF-SILK. 


II13. PALE CRIMSON ON 
104. ON SILK. HALF-SILK. 


Beare VIII: 


114. SCARLET ON HALF-SILK. 


II19g. NAVY BLUE ON HALF-SILK. 


II5. ORANGE ON HALF-SILK, I20. BROWN ON HALF-SILK. 


123. BROWN AND BLACK ON 
118. YELLOW ON HALF-SILK. HALF-SILK. 


Prare 1X, 


ee 


124. SILVER GREY AND DRAB I27. DARK BLUE ROWN 
ON HALF-SILK. ON SILK-COTTON. 


125. CRIMSON AND GREEN ON 
HALF-SILK. 


126. DEEP OLIVE AND YELLOW 129. ANILINE BLACK ON 
ON HALF-SILK. TUSSAH SILK. 


PLATE X. 


= 
Ly 


131. GREEN ON TUSSAH SILK. 164. TURQUOIS BLUE ON SILK. 


— 


162. DARK BLUE ON SILK. 165. HELIOTROPE ON SILK. 


163. PALE BLUE ON SILK. 166. BROWN ON SILK. 


Prarn Xl: 


AN 


ALPHABETIGAL: LIST 


OF BOOKS CONTAINED IN 


BOHN S “LIBRARIES. 


Detailed Catalogue, arranged according to the various 


Libraries, will be 


ADDISON’S Works. With the 
Notes of Bishop Hurd, Portrait, 
and 8 Plates of Medals and Coins. 
Edited by H. G. Bohn. 6 vols. 
35. 6d. each. 


AASCHYLUS, The Dramas of. 


Translated into English Verse by | 
4th Edition, | 


Anna Swanwick. 
revised. 55. 

The Tragedies of. Trans- 
lated into Prose by T. A. Buckley, 
B.A. 35%6d. 


AGASSIZ and GOULD’S Out- 


line of Comparative Physi- | 


ology. Enlarged by Dr. Wright. 
With 390 Woodcuts. 55. 


ALFIERI’S Tragedies. 
lated into English Verse by Edgar 
A. Bowring, C.B. 2 vols. 35. 6d. 


each, 


ALLEN’S (Joseph, R. N.) Battles | 


of the British Navy. Revised 
Edition, with 57 Steel Engravings. 
2 vols. 55. each. 

AMMIANUS MARCELLINUS. 
History of Rome during the 


Reigns of Constantius, 
Jovianus, Valentinian, and Valens. 


Trans- | 


sent on application. 


Translated by Prof. C. D. Yonge, 
M.A. 75. 6d, 


| ANDERSEN’S Danish Legends 


Translated 
With 120 


and Fairy Tales. 
by Caroline Peachey. 
Wood Engravings. 55. 
ANTONINUS (M. Aurelius), The 
Thoughts of. Trans. literally, 
with Notes and Introduction by 
George Long, M.A. 35. 6d. 
APOLLONIUS RHODIUOS. 
‘The Argonautica.’ Translated 
by E. P. Coleridge, B.A. 
APPIAN’S Roman History. 
Translated by Horace White, 
M.A., LL.D. With Maps and 
Illustrations. 2 vols. 65. each. 


| APULEIUS, The Works of 


Comprising the Golden Ass, God 
of Socrates, Florida, and Dis- 
course of Magic. 55. 


| ARIOSTO’S Orlando Furioso. 


Translated into English Verse by 
W.S. Rose. With Portrait, and 24 
Steel Engravings. 2vols. 55. each. 


| ARISTOPHANES’ Comedies. 


Julian, | 


Translated by W. J. Hickie. 
vols. §5. each. 
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An Alphabetical List of Books 


ARISTOTLE’S Nicomachean | 
Ethics. Translated, with Intro- | 
duction and Notes, by the Vener- | 


| 
able Archdeacon Browne. 5s. 
li+in 


— Politics and Economies. 
Translated by E. Walford, M.A., 
with Introduction by Dr. Gillies. 
Bee 


Metaphysics. Translated by 
the Rev. John H. M‘Mahon, 
M.A. 5s. 


History of Animais. Trans. 
by Richard Cresswell, M.A. 5s. 


—— Organon; or, Logical Trea- 
tises, and 
Porphyry. Translated 
Rev. O. F. Owen, M.A. 
35. 6d. each. 


by 


2 vols. 


— Rhetoric and 
Trans. by T. Buckley, B.A. 55. 

ARRIAN’S Anabasis of Alex- 
ander, together with the Indica. 
Translated by E. J. Chinnock, 
NAY, JaleaD, 
Plans. 55. 


ATHENAUS. The Deipnoso- 
phists; or, the Banquet of the 
Learned. Trans. by Prof, Cal: 
Yonge, M.A. 3 vols. 55, each. 


BACON'S Moral and Historical 
Works, including the Essays, 
Apophthegms, Wisdom’ of the 
Ancients, New Atlantis, Henry 
VII., Henry VIII., Elizabeth, 
Henry Prince of Wales, History 
of Great Britain, Julius Cesar, 
and Augustus Ceesar. Edited by 
if Devey, M.A. 35. 6a. 


— Novum Organum and Ad- 
vancement of Learning. Edited 
by J. Devey, M.A. 55. 


the Introduction of | 
the | 
| BEDE’S (Venerable) Ecclesias- 


Poetics. | 


| BELL (Sir Charles). 


With Maps and | 


BASS’S Lexicon to the Greek 
Testament. 2s, 


BAX’S Manual of the History 
of Philosophy. for the usie ot 
Students. By E. Belfort Bax. 5s. 


| BEAUMONT and FLETCHER, 


their finest Scenes, Lyrics, and 
other Beauties, selected from the 
whole of their works, and edited 
by Leigh Hunt. 3s. 6d. 


| BECHSTEIN’S Cage and 


Chamber Birds, their Natural 
History, Habits, Food, Diseases, 
and Modes of Capture. Translated, 
with additions on 
Structure, Migration, and Eco- 
nomy, by H.G. Adams. Together 
with SWEET BRITISH WARBLERS. 
With 43 coloured Plates and 
Woodcut Illustrations. 55. 


considerable 


tical History of England. To- 
gether with the ANGLO-SAXON 
CHRONICLE. Edited by J. A. 
Giles, D.C.L. With Map. 55. 


The Ana- 
tomy and Philosophy of Ex- 
pression, as connected with 
the Fine Arts. By Sir Charles 
Bell, K.H. 7th edition, revised. 
55. 


BERKELEY (George), Bishop 
of Cloyne, The Works of, 
Edited by George Sampson. With 
Biographical Introduction by the 
Right Hon. A. J. Baltour, M.P. 
3 vols. 55. each, 

BION. See THEocRITUs. 

BJORNSON’S Arne and the 

- Fisher Lassie. Translated by 
W. H. Low, M.A. 3s. 6d. 


BLAIR’S Chronological Tables 
Revised and Enlarged: Compre- 
hending the Chronology and His- 
tory of the World, from the Earliest 
Times to the Russian Treaty of 
Peace, April 1856. By J. Wil- 
loughby Rosse. Double vol. ros. 


Contained in Bohn’s Libraries, 3 


BIAIR’S Index of Dates. Com- 
jrehending the principal Facts in 
tie Chronology and History of 
tie World, alphabetically ar- 
rnged ; being a complete Index 
t*' Blair’s Chronological Tables. 
fy J. W. Rosse. 2vols. 55. each. 


BLEEK, Introduction to the 
Od Testament. By Friedrich 
Beek. Edited by Johann Bleek 
aid Adolf Kamphausen. Trans- 
laed by G. H. Venables, under 
tke supervision of the Rev. Canon 
Venables. 2 vols. 55. each. 


BOETHIUS’S Consolation of 
Piilosophy. King Alfred’s Anglo- 
Sexon Version of. With a literal 
English Translation on opposite 
peges, Notes, Introduction, and 
Gossary, by Rev. S. Fox, M.A. 


55 


BOEN’S Dictionary of Poetical 
Quotations. 4th edition. 6s. 


—— Handbooks of Athletic 
In 8 vols., each con- 
z numerous Illustrations. 
, each. 
I.—Cricket, Lawn Tennis, 
Tennis, Rackets, Fives, 
Golf, 

(f.—Rowing and  Sculling, 
Sailing, Swimming. 
Boxing, Broadsword, 
Single Stick, &c. , Wrest- 

ling, Fencing. 


tT. 


Rugby Footbail, Associa- 
tion Football, Baseball, 
Rounders, Fieldball, 
Quoits, Skittles, Bowls, 
Curling. 

V.—Cycling, Athletics, Skat- 
ing. 
VI.—Practical Horsemanship, 
including Riding for | 
Ladies. | 
VII.—Camping Out, Canoeing. 
VIII.—Gymnastics, Indian Clubs. 


BOHN’S Handbooks of Games. 
New edition. In 2 vols., with 
numerous Illustrations 35. 6d. 
each. 

Vol. I.—TABLE Games :— Bil- 
liards, Chess, Draughts, Back- 
gammon, Dominoes, Solitaire, 
Reversi, Go-Bang, Rouge et Noir, 
Roulette, F.O., Hazard, Faro. 

Vol. II. — CARD GAMES: — 
Whist, Solo Whist, Poker, Piquet, 
Ecarté, Euchre, Bézique, Crib- 
bage, Loo, Vingt-et-un, Napoleon, 
Newmarket, Pope Joan, Specula- 
tion, &c., &e. 


BOND’S A Handy Book of Rules 
and Tables for verifying Dates 
with the Christian Era, &c. Giving 
an account of the Chief Eras and 
Systems used by various Nations ; 
with the easy Methods for deter- 
mining the Corresponding Dates. 
Ys) ss. bond, a5. 


BONOMI’S Nineveh and its 
Palaces. 7 Plates and 294 Word 
cut Illustrations. 5s. 


BOSWELL’S Life of Johnson, 
with the TouR IN THE HEBRIDES 
and JOHNSONIANA. Edited by 
the Rev. A. Napier, M.A. With 
Frontispiece to each vol. 6 vols. 
3s. 6d. each. 


BRAND’S Popular Antiquities 
of England, Scotland, and Ire- 
land. Arranged, revised, and 
greatly enlarged, by Sir Henry 
Bliss IGsEpobistt. Sep Cr, 0cCs 3 
vols. 5S. each. 

BREMER’S (Frederika) Works. 
Translated by Mary Howitt. 4 
vols. 35. 6a. each. 


BRIDGWATER TREATISES, 
Bell (Sir Charles) on the Hand. 
With numerous Woodcuts. 5s. 


Kirby on the History, Habits, 
and Instincts; of Animals. 
Edited by T.$ Rymer Jones. 
Wiih upwards of 100 Woc dceuts. 
2 vols. 55. each. 
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BRIDGWATER TREATISES continued, 


Kidd on the Adaptation of Ex- | 
ternal Nature to the Physical | 


Condition of Man. 35, 6d. 


Chalmers on the Adaptation 
of External Nature to the 


Moral and Intellectual Con- | 


stitution of Man. 5y. 

BRINK (B. ten) 
Literature. By Bernhard 
Brink. Vol. I. To Wyclif. Trans 
lated by Horace M. Kennedy. 
35. 6d. 


Vol. II. Wyclif, Chaucer, Ear- | 
Trans- | 
lated by W. Clarke Robinson, | 


liest Drama Renaissance. 


PhD i 3s.067: 


Vol. III. 
Century to the Death of Surrey. 
Edited by Dr. Alois 
Trans. by L. Dora 
35. 6d. 


— Five Lectures on Shake- 
speare. Trans. by Julia Franklin. 
35. 6d. 


Schmitz. 


BROWNE'S (Sir Thomas) Works 
Edited by Simon Wilkin. 3 vols 
35. 6a. each. 


BURKBE’S Works. 8 vols. 35. 6d. 
each. 


I.—Vindication of Natural So- 
ciety—Essay on the Sub- 
lime and Beautiful, and 


various Political Miscel- 
lanies. 
Il.—Reflections on the French 


Revolution — Leiters re- 
lating to the Bristol Elec- 
tion-— Speech on Fox’s 
Fast India Bill, &c. 


III.—Appeal from the New to the 
Old Whigs— On the Na- 
bob of Arcot’s Debts — 
The Catholic Claims, &c. 


An Alphabetical List of Books 


Early English | 
ten | 


From the Fourteenth | 


Brandl. | 


| BURKE’s WoRKS continued. 
| 
| 


IV.—Report on the Affairs of 


| India, and Articles of 
| Charge against Warren 
| Hastings. 


—Conclusion of the Articles of 
Charge against Warren 
Hastings— Political Let- 
ters on the American War, 
on a Regicide Peace, to 

| the Empress of Russia. 

VI.—Miscellaneous Speeches — 

Letters and Fragments— 
Abridgments of English 
| History, &c. With 
General Index. 
. & VITI.—Speeches on the Im- 


Nie 


— 


peachment of Warren 
Hastings; and Letters. 
With Index. 2 vols. 


35. 6d. each. 

— Life. By Sir J. Prior. 35. 6d. 

BURNEY’S Evelina. By Frances 

Burney (Mme. D’Arblay). With 

an Introduction and Notes by 
A. R. Ellis. 35. 6a. 


—- Cecilia. With an Introduc- 
tion and Notes by A. R. Ellis. 
2 vols. 35. 6a. each. 


BURN (R) Ancient Rome and 
its Neighbourhood. Arn Illus 
trated Handbook to the Ruins in 
the City and the Campagna, for 
the use of Travellers. By Robert 
Burn, M.A. With numerous 
Illustrations, Maps, and Plans. 


75. 62. 


BURNS (Robert), Life of By 
J: 'G.- “Lockhart, D:C.L. A 
new and enlarged Editior. Re- 


vised by William Scott Douglas. 
35. 6a. 


BURTON’S (Robert) Anatomy of 
Melancholy. Edited by the Rev. 
A. R. Shilleto, M.A. With In- 
troduction by A. H. Bullen, and 
full Index. 3 vols. 35. 6¢. each. 


Contained tn Bohn's Libvartes. 5 


BURTON (Sir R. F.) Personal 
Narrative of a Pilgrimage to 
Al-Madinah and Meccah. By 
Captain Sir Richard F. Burton, 
K.C.M.G. 


the original Illustrations. 2 vols. 
35. 6d. each. 

_ x » This is the copyright edi- 
tion, containing the author’s latest 
notes 


BUTLER’S (Bishop) Analogy of 
Religion, Natural and Revealed, 
to the Constitution and Course of 
Nature; together with two Dis- 


sertations on Personal Identity and | 


Nature of Virtue, and 


35. 6d. 


BUTLER’S (Samuel) Hudibras. 
With Variorum Notes, a_ Bio- 
graphy, Portrait, and 28 [lus- 
trations. 5s. 


on the 
Fifteen Sermons. 


—— or, further Illustrated with 60 | 


Outline Portraits. 2 vols. 55. 
each. 


CAISAR. Commentaries on the 
Gallic and Civil Wars Trans- 
lated by W. A. McDevitte, B.A. 
5S- 

CAMOENS’ Lusiad ; or, the Dis- 
covery of India. An Epic Poem. 
Translated by W. J. Mickle. 5th 
Edition, revised by E. R. Hodges, 
MC.P. 3s. 6d. 

CARAFAS (The) of Maddaloni 
Naples under Spanish Dominion. 


Translated from the German of | 


Al red de Reumont. 35. 6d. 


CARLYLE’S Sartor 
J. Sullivan. 5s. 


CARPENTER’'S (Dr, 
Zoology. Revised Edition, by 
W. S. Dallas, F.L.S. With very 
numerous Woodcuts. Vol. I. 6s. 

[ Vol. LL. out of print, 


With an Introduction | 
by Stanley Lane-Poole, and all | 


—— Animal Physiology. 


CASTLE (EB) 


Resartus. | 
With 75 Illustrations by Edmund | 


W. B.) | 


CARPENTER’S Mechanical 
Philosophy, Astronomy, and 
Horology. 181 Woodcuts. 5s. 


— Vegetable Physiology and 
Systematic Botany. Revised 
Edition, by E. Lankester, M.D., 
&c. With very numerous Wood- 
cuts. 6s. 


Revised 
Edition. With upwards of 300 
Woodcuts. 6s. 


Schools and 
Masters of Fence, from the 
Middle Ages to the End of the 


Eighteenth Century. By Egerton 
Castle, M.A., F.S.A. .Witha 


Complete Bibliography. — Ilus- 
trated with 140 Reproductions of 
Old Engravings and 6 Plates of 
Swords, showing 114 Examples. 
6s. 


CATTERMOLE’S Evenings at 


Haddon Ha!l. With 24 En- 
gravings on Steel from designs by 
Cattermole, the Letterpress by the 
Baroness de Carabella. 55. 


CATULLUS, Tibullus, and the 


Vigil of Venus. A Literal Prose 
Translation, 55. 


CELLINI (Benvenuto). Me- 
moirs of, written by Himself. 
Translated by Thomas Roscoe. 


35. 6d. 


| CERVANTES’ Don Quixote de 


la Mancha. Motteaux’s Trans- 
lation revised. 2 vols. 35. 6d. 
each. 

Galatea. A Pastoral Ro- 
mance. Translated by G. W. J. 
Gy ll .35510d: 

—— Exemplary Novels. Trans- 
lated by Walter K. Kelly. 35. 6a. 
CHAUSCER’S Poetical Works. 


Edited by Robert Bell. Revised 
Edition, wilh a Preliminary Essay 
by Prof. W. W. Skeat, M.A. 4 
vols 3s. 6a. each, 
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GHESS CONGRESS of 1862. | CLARK’S aes) 


A Collection of the Games played. 
Edited by J. Lowenthal. 5s. 


CHEVREUL on Coiour. Trans- 
lated from the French by Charles 
Martel. Third Edition, with 
Plates, 55.3 or with an additional 
series of 16 Plates in Colours, 
7s. 6a. 


CHILLINGWORTH’S Religion 
of Protestants. A Safe Way to 
Salvation. 35. 6a. 


CHINA, Pictorial, Descriptive, 
and Historical. With Map and 
nearly 100 Illustrations. 55. 


CHRONICLES OF THE CRU- 
SADES. Contemporary Narra- 
tives of the Crusade of Richard 
Coeur de Lion, by Richard of 
Devizes and Geoffrey de Vinsauf ; 
and of the Crusade at St. Louis, 
by Lord John de Joinville. 55. 


CICERO’S Orations. Translated 
by Prof. C. D. Yonge, M.A. 4 
vols. 55. each, 


Letters. Translated by Evelyn 
S. Shuckburgh. 4 vols. 5s. each. 


— On Oratory and Orators. 
With Letters to Quintus and 
Brutus. Translated ‘by the Rev. 
J. S. Watson, M.A. 5s. 

—— On the Nature of the Gods, 
Divination, Fate, Laws, a Re- 
public, Consuls hip. duanslaice 
by Prof. C. Yonge, M.A., and 
Francis at 55. 

—— Aoademics, De Finibus, and 
Tusculan Questions. By Prof. 


C D. Yonge, M.A. 5s. 
CICERO’S Offices; or, Moral 
Duties. Cato Major, an Essay 


on Old Age; Leelius, an Essay 
on Friendship ; Scipio’s Dream; 

Paradoxes ; Letter oe Quintus on 
Magistrates. Translated by C. R. 
Edmonds. 35. 6d. 


CORNELIUS NEPOS.— 
JUSTIN. 


See 


Introduction 


to Heraldry. 18th Edition, Re 


vised and Enlarged by J. R. 
Planché, Rouge Croix. With 
nearly 1000 Illustrations. 5s. Or 


with the Illustrations Coloured, 


155. 
CLASSIC TALES. containing 
Rasselas, Vicar of Wakefield, 


Gulliver’s Travels, and The Senti 
mental Journey. 35. 6d 


COLERIDGE’S 
A Series of Fssays on 
Politics, and Religion. 3s. 


. T.) Friend 
Morals, 
6d. 


—~—— Aids to Reflection, and the 
CONFESSIONS OF AN INQUIRING 
SPIRIT, to which are added the 
ESSAYS ON FAITH and the Book 
OF COMMON PRAYER. 35. 6d. 


(S 


—— Lectures and Notes on 
Shakespeare and other English 
Poets. Edited by T. Ashe 3s. 6d. 


— Biographia Literaria; to- 
gether with Two Lay Sermons. 
re Sie 6d. 


—— Table-Talk and Omnians. 


Edited by T. Ashe, B.A. 3s. 6d. 

—— Miscellanies, A’sthetic and 
Literary; to which is added, 
THE THEORY OF LIFE. Col- 
lected and arranged by T. Ashe, 
B.A. 3s. 6d, 


COMTE’S Positive Philosophy. 
Translated and condensed by 
Harriet Martineau. With Intro- 
duction by Frederic 


3 vols. ss. each, 


Harrison. 


COMTE’S Philosophy 
Sciences, being an Expo ition of 
the Principles of the 
htlosophie Positive. 
Lewes. 55- 


Cours de 


By Gr Es. 


CONDE'S History of tue Do- 
minion of the Arabs in Spain. 
Translated by Mrs. Foster. 3 
vols. 35. 6a. each. 


COOPER’S Biographical Dic- 
tionary. 


Eminent Persons of all Ages and 
Countries. By Thompson Cooper, 
F.S.A. With a Supplement, 
bringing the work down to 1883. 
2vols. 55. each, 


COXE’S Memoirs of the Duke of 
Marlborough. With his original 


Correspondence. By W. Coxe, 
M.A., F.R.S. Revised edition 
by John Wade. 3 vols. 35. 6d. 


each. 

** An Atlas of the plans of 
Marlborough’s campaigns, 4to. 
10s. 6d, 


—— History of the House of 
Austria (1218-1792). With a 
Continuation from the Accession 
of Francis I. to the Revolution of 
1848. 4 vols. 35. 6a. each. 


CRAIK’S(G.1L.) Pursuit of Know- 
ledge under Difficulties. Illus- 
trated by Anecdotes and Memoirs. 
Revised edition, with numerous 
Woodcut Portraits and Plates. 55. 


CRUIKSHANK’S Puneh and 
Judy. The Dialogue of the 
Puppet Show ; an Account of its 
Origin, &c. With 24 Illustra- 
tions, and Coloured Plates, de- 
signed and engraved by G. Cruik- 
shank, 5s. 


CUNNINGHAWM’S Lives of the 
Most Eminent British Painters. 
A New Edition, with Notes and 
Sixteen fresh Lives. By Mrs. 
Heaton. 3 vols. 35. 6d. each. 

DANTE. Divine Comedy. Trans- 


lated by the Rev. H. F. Cary, 
M.A. 35. 6d. 


—— Translated into English Verse 
by I. C. Wright, M.A. 3rd Edi- 


tion, revised. With Portrait, and 
34 Illustrations on Steel, after 
Flaxman, 


Containing Concise | 
Notices (upwards of 15,000) of 


Contained 1n Bohn’s Libraries. 
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DANTE, The Inferno. A Literal 
Prose Translation, with the Text 
of the Original printed onthe same 
page. By John A. Carlyle, M.D. 
5S. 


The Purgatorio. A Literal 
Prose Translation, with the Text 
printed on the same page. By 
W.S. Dugdale. 5s. 


DE COMMINES (Philip), Me: 
moirs of. Containing the Histories 
of Louis XI. and Charles VIII., 
Kings of France, and Charles 
the Bold, Duke of Burgundy. 
Together with the Scandalous 
Chronicle, or Secret History of 
Louis XI., by Jean de Troyes, 
Translated by Andrew R. Scoble. 
With Portraits. 2 vols. 35. 6d. 
each. 


DEFOEH’S Novels and Miscel- 
laneous Works. With Prefaces 
and Notes, including those attri- 


buted to Sir W. Scott. 7 vols. 
35. 6a, each. 
I.—Captain Singleton, and 


Colonel Jack. 


II.—Memoirs of a Cavalier, 
Captain Carleton, 
Dickory Cronke, &c. 

III.—Moll Flanders, and the 
History of the Devil. 

IV.—Roxana, and Life of Mrs, 
Christian Davies. 

V.—History of the Great Plague 
of London, 1665; The 
Storm (1703); and the 
True-born Englishman. 

VI.—Duncan Campbell, New 


Voyage round the 
World, and Political 
Tracts. 


VII.—Robinson Crusoe. 


DE LOLME on the Constitution 
of England. Edited by John 
Macgregor. 35. 6d. 
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DEMMIN’S History of Arms | DONALDSON’S The Theatre of 


and Armour, from the Earliest | 
By Auguste Demmin. | 


Period. 
Translated by C. C. Black, M.A. 
With nearly 2000 Illustrations. 
75. 6d. 


DEMOSTHENES’ Orations. 
Translated by C. Rann Kennedy. 
5 vols. Vol. I., 3s. 6a.3 Vols. 
IT.—V., 5s. each. 


DE STAEL’S Corinne or Italy. 
By Madame de Staél. Trans- 
lated by Emily Baldwin and 
Paulina Driver. 35. 6d. 


DEVEY’S Logic, or the Science 
of Inference. A Popular Manual. 
By J. Devey. 5s. 


DICTIONARY of Latin 
Greek Quotations ; 
Proverbs, Maxims, Mottoes, Law 
Terms and Phrases. 
Quantities marked, and English 
Translations. 
borum (622 pages). 55. 

DICTIONARY of Obsolete and 
Provincial English. Compiled 
by Thomas Wright, M.A., F.S.A., 
&c, 2vols. 55. each. 


DIDRON’S Christian Icono- 
graphy: a History of Christian 
Art in the Middle Ages. Trans- 
lated by E. J Millington and 
completed by Margaret Stokes. 
With 240 Illustrations. 2 vols. 
55. each. 


DIOGENES LAERTIUS. Lives 


and Opinions of the Ancient | 


Philosophers. Translated 
Prof. C. D. Yonge, M.A. 5s. 

DOBREB’S Adversaria. Edited 
by the late Prof. Wagner. 
55. each. 

DODD’S Epigrammatists. A 
Selection from the Epigrammatic 
Literature of Ancient, Medizval, 
and Modern Times. By the Rev. 
Henry Philip Dodd, M.A. Ox- 
ford. * 2nd Edition, revised and 
enlarged. 6s. 


by 


and | 
including | 


With all the | 


With Index Ver- | 


2 vols. | 


| ELZE’S William 


the Greeks. A Treatise on the 
History and Exhibition of the 
Greek Drama. With numerous 
I]lustrations and 3 Plans. By John 
William Donaldson, D.D. 5s. 


DRAPER’S History of the 
Intellectual Development of 
Europe. By John William Draper, 
MIDs elas 2 vols. 5s. each. 


DUNLOP’S History of Fiction. 
A new Edition. Revised by 
Henry Wilson. 2 vols. 55. each. 


DYER (Dr T.H.), Pompeii: its 
Buildings and Antiquities. By 
T. H. Dyer, LL.D. With nearly 
300 Wood Engravings, a large 
Map, and a Plan of the Forum. 
75. 6d. 

—— The City of Rome: its History 
and Monuments. With Illustra- 
tions, 55. 


DYER (T. F. T.) British Popular 
Customs, Present and Past. 
An Account of the various Games 
and Customs associated with Dif- 
ferent Days of the Year in the 
British Isles, arranged according 
to the Calendar. By the Rev. 
T. F. Thiselton Dyer, M.A. 55. 


EBERS’ Egyptian Princess. An 
Historical Novel. By George 
Ebers. Translated by E. S. 
Buchheim. 3s. 6d. 


EDGEWORTH’S Stories for 
Children. With 8 Illustrations 
by L. Speed. 35. 6d. 


Shakespeare. 
—See SHAKESPEARE. 


EMERSON’S Works. 
35. 6d. each. 


I.—Essays, Lectures aad Poems, 
II.—English Traits, Nature, and | 
Conduct of Life. 


3 vols 


Contathed b in Boke Ss Libraries. 


EMERSON’S WORKS continued. 
III. —Society and Solitude—Letters 


(hitherto | 
Day, 


laneous Papers 
uncollected) — May 
and other Poems. 


ELLIS (G.) Specimens of Early 
English Metrical 


Romances. | 


With an Historical Introduction | 


on the Rise and 
Romantic Composition in France 
and England. Revised Edition. 
By J. O. Halliwell, F.R.S. 5s. 


ENNEMOSERBR’S History of 
Magic. Translated by William 
Howitt. 2 vols. 55. each. 


EPICTETUS, The Discourses of. | 


With the ENCHEIRIDION and 
Fragments. Translated by George 
Long, M.A. 5s. 


EURIPIDES. A New Literal 
Translation in Prose. By E P. 
Coleridge, M.A. 2 vols. 55. each. 

EUTROPIUS.—See Justin. 


EUSEBIUS PAMPHILUS, 


Ecclesiastical History of. Trans- | 


lated by Rev.C. F.Cruse,M.A. 5y. 


EVELYN’S Diary and Corre- 
spondendence. Edited from the 
Original MSS. by W. Bray, 
F.A.S. With 45 engravings. 4 
vols. 55. each. 

FAIRHOLT’S Costume in Eng- 
land. A History of Dress to the 
end of the Eighteenth Century. 
3rd Edition, revised, by Viscount 
Dillon, V.P.S.A. Illustrated with 
above 700 Engravings. 2 vols. 
5s. each. 

FIELDING’S Adventures of 
Joseph Andrewsand his Friend 
Mr. Abrahem Adams. 
Cruikshank’s Illustrations. 3,5. 6d. 

With Cruikshank’s 

2 vols. 35. 6d. each. 

With Cruikshank’s 

5S. 


Foundling. 
Illustrations. 
—— Amelia. 
Illustrations. 


Progress of | 


History of Tom Jones, a | 


With 


| —— Oritieal Essays. 


9 


peri S Lectures on Sculp- 
ture, y John Flaxman, R.A. 
With “Sete and 53 Plates. 6s. 


FLORENCEof WORCESTER’S 
Chronicle, with the Two Con- 
tinuations : comprising Annals of 
English History, from the De- 
parture of the Romans to the 
Reign of Edward I. Translated 
by Thomas Forester, M.A. 55. 


FOSTER’S (John) Life and Cor- 
respondence. LEdited by J. E. 
Ryland. 2 vols. 3s. 6d. each. 


Edited by 


J. E. Ryland. 2vols. 35. 6d. 
each, 
Essays: on Decision of Cha- 


racter ; on a Man’s writing Me- 
moirs of Himself; on the epithet 
Romantic; on the aversion of 
Men of Taste to Evangelical Re- 
ligion. 35. 6d, 

ssays on the Evils of Popular 
Ignorance ; to which is added, a 
Discourse on the Propagation of 
Christianity in India. 35. 6d. 
Essays on the Improvement 


of Time. With NOTES OF 
SERMONS and other Pieces. 
35. 6d. 


GASPARY’S History of Italian 


Literature. Translated by Her- 
man Oelsner, M.A., Ph.D. 
Volsl.. 35560. 


GHOFFREY OF MONMOUTH, 
Chronicle of.—See Old English 
Chronicles. 


GESTA ROMANORUM, or En- 
tertaining Moral Stories invented 
by the Monks. Translated by the 


Rev. Charles Swan Revised 
Edition, by Wynnard Hooper, 
BAe 58. 


GILDAS, Chronicles of.— See Old 
English Chronicles, 
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the Roman Empire. Complete Edition, by J. W. M. Gibbs. 5 
and Unabridged, with Variorum vols. 35. 6d. each. 

Notes. Edited by an English | 

Churchman. With 2 Maps and | GRAMMON'T’S Memoirs of the 


GIBBON’S Decline and Fall of | GOLDSMITH’S Works. A new 
| 
| 


Portrait. 7 vols. 3s. 6d. each. Court of Charles II Edited by 
GILBART’S History, Principles, eis bibaee Erie ogee wes 
and Practice of Banking. By the mee eae BGT Stent re 
the late J. W. Gilbart, F.R.S. | vO Po before published, «kc. 
New Edition, revised by A. S. EW AOR. 5°: 
Michie. 2 vols. tos. | GRAY’S Letters. Including the 
GIL BLAS, The Adventures of. Correspondence of Gray and 
Translated from the French of | Mason. Edited by the Rev. 
Lesage by Smollett. With 24 | D. C. Tovey, M.A. Vol. I. 
Engravings on Steel, after Smirke, | 35. 6d. [ Vol. ii. in the press. 
and 10 Etchings by G e Cruik- | 
shank 6. S”:*C*C*é<(Y:« GREEK ANTHOLOGY. Trans- 


GIRALDUS CAMBRENSIS’ | lated by George Burges, M.A. 5s. 


Historical Works. Translated | GREEK ROMANCES of Helio- 
by Th. Forester, M.A., and Sir | dorus, Longus, and Achilles 


R. Colt Hoare. Revised Edition, Tatius—viz., The Adventures of 
Edited by Thomas Wright, M.A., Theagenes & Chariclea ; Amours 
F.S.A. 55s. of Daphnis and Chloe ; and Loves 

GOETHE’S Faust. Part I. Ger- of Clitopho and Leucippe. Trans- 
man Text with Hayward’s Prose lated by Rev. R. Smith, M.A. 
Translation and Notes. Revised 5S. 


by C. A. Buchheim, Ph.D. 55. | G@REGORY’S Letters on the 
GOETHE’S Works. Translated Evidences, Doctrines, & Duties 

into English by various hands. of the Christian Religion. By 

14 vols. 35. 6d. each. Dr. Olinthus Gregory. 35. 6d. 


I. — i hy 2 
and II.—Autobiography and GREENE, MARLOWE, and 


Annals. 
III Serer a Pats. com. | BEN JONSON. Poems of. 
aes eae Edited by Robert Bell. 35. 6d. 


plete. (Swanwick:.) 


IV.—Novels and Tales. GRIMM’S TALES. With the 
Ens eB bq « , Notes ofthe Original. Translated 
* T eeakip Meister’s Appren- | 1. Mrs. A. Hunt. With Intro- 


duction by Andrew Lang, M.A. 


ee cata = ss 
VI.—Conversations with Ecker | 2vols, 3s. 6d. anclp. 


mann and Soret. 
VIII.—Dramatic Works. 


Gammer Grethel; or, Ger- 
IX.—Wilhelm Meister’s Travels. | 


man Fairy Tales and Popular 
Stories. Containing 42 Fairy 


X.—Tour in Italy, and Second | Tales, Trans. by Edgar Taylor. 
Residence in Rome. | With numerous Woodcuts after 
XI.—Miscellaneous Travels. | George Cruikshank and Ladwig 
XII,.—Early and Miscellaneous | Grimm. 35. 6d. 
Letters. | GROSSI’S Marco Visconti. 
XIII.—Correspondence with Zelter. Translated by A. F. D. The 
XIV.—Reineke Fox, West-Eastern Ballads rendered into English 


Divan and Achilleid. Verse by C. M. P. 


35. 6d. 


Contained in Bohn’s Libraries. 


BUTE ae Tw. Sick : se 
GUIZOT’S History of the | HAZLITT’S Sketches and 


English Revolution of 1640. 
From 
I. to his Death. 


William Hazlitt. 35. 6d. 


the Accession of Charles | 
Translated by | 


-__— History of Civilisation, from | 


the Fall of the Roman Empire to 
the French Revolution. Trans- 
lated by William Hazlitt. 3 vols. 
35. 6d. each. 

HALL’S (Rev. Robert) Miscel- 
laneous Works and Remains. 
35. 6d. 


HAMPTON COURT: A Short | 


History of the Manor and 
Palace. By Ernest Law, B.A. 
With numerous Illustrations. §s. 


HARDWICK’S History of the | 


Articles of Religion. By the late 
C. Hardwick. Revised by the 
Rey. Francis Procter, M.A. 55. 


HAUFE’S Tales. 
The Sheik of Alexandria— The 
Inn in the Spessart. Trans. from 
the German by S. Mendel. 3s. 6d. 


HAWTHORNE’S Tales. 
35. 6a. each. 
1,—Twice-told Tales, and the 
Snow Image. 
II.— Scarlet Letter,andthe House 
with the Seven Gables. 
III.—Transformation [The Marbie 
Faun], and Blithedale Ko- 
mance. 
IV.—Mosses from an Old Manse. 


HAZLITT’S Table-talk. 
on Men and Manners. 
Hazlitt: 35. 6d, 


4 vols. 


Essays 
By W. 


The Caravan— 


—— Lectures on the Literature 


of the Age of Elizabeth and on 


Characters of Shakespeare’s Plays. | 


35. 6d. 

Lectures the Einglish 
Poets, and on the English Comic 
Writers. 35. 6d. 

—— The Plain Speaker. Opinions 
on Books, Men, and Things. 35. 6d. 


Round Tabie. 3s. 6d. 


on 


{I 


Essays. 35. 6d. 
The Spirit of the Age; or, 


Contemporary Portraits. Edited 
by W. Carew Hazlitt. 35. 6d. 


HEATON’S Concise History. of 
Painting. New Edition, revised 
by Cosmo Monkhouse. 5s. 

HEGEL’S Lectures on the Philo- 
sophy of History. Translated by 
J. Sibree, M.A. 

HEINE’S Poems, Complete 


Translated by Edgar A. Bowring, 
C.B; 35. 6d. 


Travel-Pictures, including the 
Tour in the Harz, Norderney, and 
Book of Ideas, together with the 
Romantic School. Translated by 
Francis Storr. A New Edition, 
revised throughout. With Appen- 
dices and Maps. 35. 6d. 


HELP’S Life of Christopher 


Columbus, the Discoverer of 
America. By Sir Arthur Helps, 
K. CoB... 357 6d. 


Life of Hernando Cortes, 
and the Conquest of Mexico. 2 
vols. 35. 6d. each. 


—— Life of Pizarro. 35. 6d. 


Life of Las Casas the Apostle 
of the Indies. 3s. 6d. 

HENDERSON (E.) Select His- 
torical Documents of the Middle 
Ages, including the most famous 
Charters relating to England, the 
Fmpire, the Church, &c., from 
the 6th to the 14th Centuries. 
Translated from the Latin and 
edited by Ernest F. Henderson, 
ANB ss Ae Me Da. © 25S 

HENFREY’S Guide to English 
Coins, from the Conquest to the 
present time. New and revised 
Edition by C. F. Keary, M.A., 
PScA. «Os. 


| HENRY OF HUNTINGDON’S 


History of the English. Trans- 
lated by T. Forester, M.A. §s. 
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HENRY’S (Matthew) Exposition | HUGO’S (Victor) Dramatic 


of the Book ofthe Psalms. 5s. 

HELIODORUS. Theagenes and 
Chariclea. — Sze GREEK Ro- 
MANCES, 


HERODOTUS. Translated by the 


Rev. Henry Cary, M.A. 35. 6a. 


Notes on, Original and Se- 
lected from the best Commenta- 
tors. By D. W. Turner, M.A. 
With Coloured Map. 5s. 
Analysis and Summary of 
By J. T. Wheeler. 5s. 
HESIOD, CALLIMACHUS, and 


THEOGNIS. Translated by the 
Rev. J. Banks, M.A. 5s. 


HOFFMANN’S (#.T. W.) The | 


Serapioo Brethren. Translated 
from the German by Lt.-Col. Alex. 
Mwing. 2vols. 35. 6a. each. 


and Bible Cuts. Upwards of 150 
Subjects, engraved in facsimile, 
with Introduction and Descrip. 
tions by Francis Douce and Dr. 
Thomas Frognall Dibden. 5s. 


HOMER'S Iliad. Translated into 
English Prose by T. A. Buckley, 
BoAS 255. 

Odyssey. Hymns, Epigrams, 
and Battle of the Frogs and Mice. 
Translated into English Prose by 
T. A. Buckley, B.A. 55. 

—— See also POPE. 

HOOPER’S (G.) Waterloo: The 
Downfall of the First Napo- 
leon: a History of the Campaign 
of 1815. By George Hooper. 
With Maps and Pians. 3s. 6d. 

—— The Campaign of Sedan: 
The Downtall of the Second Em- 
pire, August-September, 1870. 
With General Map and Six Plans 
of Battle. 35. 6a. 


HORACE. A new literal Prose 
translation, byA. Hamilton Bryce, 
35. 6. 


LL.D. 


Works. MHernani— Ruy Blas— 
The King’s Diversion. Translated 
by Mrs. Newton Crosland and 
F. L. Slous. 35. 6d. 

Poems, chiefly Lyrical. Trans- 
lated by various Writers, now first 
collected by J. H. L. Williams. 
35. 6d. 

HUMBOLDT’S Cosmos. Trans- 
lated by E. C. Otté, B..H. Paul, 
and W. 8S. Dallas, F.L.S. + 
35. Sa. each, excepting Vol. V. 55. 

Personal Narrative of his 

Travels to the Equinoctial Regions 

of America during the years 1799- 

1804. Translated by T. Ross. 3 

vols. 55. each. 

Views of Nature. Translated 

by E. C. Otté and H. G. Bohn. 

55 


5 vc Is. 


| HUMPHREYS’ Com Collector's 
HOLBEIN’S Dance of Death | 


Manual. By H. N. Humphreys. 
with upwards of 140 Illustrations 
on Wood and Steel. 2vols. 5s. 
each. 

HUNGARY: its History and Re- 


volution, together with a copious 


Memoir of Kossuth. 35. 6a. 
HUTCHINSON (Colonel). Me- 
moirs of the Life of. By his 


Widow, Lucy: together with her 
Autobiography, and an Account 
of the Siege of Lathom House. 
35. 6d. 

HUNT’S Poetry of Science. By 
Richard Hunt. 3rd Edition, re- 
vised and enlarged. 5s. 

INDIA BEFORE THE SEPOY 
MUTINY. A Pictorial, De- 
scriptive, and Historical Ac- 
count, from the Earliest Times 
to the Annexation of the Punjab. 
with upwards of 100 Engravings 
on Wood, and a Map. 5s. 

INGULPH’H Chronicles of the 
Abbey of Croyland, with the 
CONTINUATION by Peter of Blois 
and other Writers. Translated by 
H. T, Riley, M.A. 55s. 


Contained in Bohn’s Libraries. 


IRVING’S (Washington) Com- 


traits, &c, 35. 6d. each. 

I.—Salmagundi, Knicker- 
bocker’s History of New 
York. 

II.—The Sketch-Book, and the 
Life of Oliver Goldsmith. 

III.—Bracebridge Hall, Abbots- 
ford and Newstead Abbey. 

IV.—The Alhambra, Tales of a 
Traveller. 

V.— Chronicle of the Conquest 
of Granada, Legends of 
the Conquest of Spain. 

VI.& VII.—Life and Voyages of 


Columbus, together with | 


the Voyages of his Com- 
anions. 
VIII.—Astoria, A 


Prairies. 


Tour on the 


XI.—Life of Mahomet; Livesof the 


Successors of Mahomet. 
X.—Adventures of Captain Bon- 


neville, U.S.A., Wolfert’s | 


Roost. 
XI.—Biographies and 
neous Papers. 

XII.-XV.—Life of George Wash- 

ington. 4 vols. 

Life and Letters. 

Nephew, Pierre E. Irving. 2 vols. 
35. 6d. each, 

ISOCRATES, The Orations of. 
Translated by J. H. Freese, M.A. 
Vol. I. §s. 

JAMES’S (G. P. R.) Life of 
Richard Coeur de Lion. 2 vols. 
35. 6d. each. 


—— The Life and Times of Louis 
XIV. 2vols. 35. 6d. each. 


JAMESON’S (Mrs.) 
speare’s Heroines. Character- 
istics of Women: Moral, Poetical, 


anid Historical. By Mrs. Jameson. | 


35. Od, 

JESSH’S (E.) Anecdotes of Dogs. 
With 40 Woodcuts and 34 Steel 
Enmgravings. 55. 


Miscella- | 


By his | 


Shake- | 


| JUNIUS’S Letters. 


T3 


| JESSE’S (J.H.) Memoirs of the 
plete Works. 15 vols. With Por- | 


Court of England during the 
Reign of the Stuarts, including 
the Protectorate. 3 vols. With 
42 Portraits. 55. each. 

Memoirs of the Pretenders 
and their Adherents. With 6 
Portraits. 5s. 

JOHNSON’S Lives of the Poets. 
Edited by Mrs. Alexander Napier, 
with Introduction’ by Professor 
Hales. 3 vols. 3s. 6d. each. 


| JOSEPHUS (Flavius), The Works 


of. Whiston’s Translation, re- 
vised by Rev. A. R. Shilleto, M.A 
With Topographical and Geo. 
graphical Notes by Colonel Sir 
C. W. Wilson, K.C.B. 5§ vols. 
3s. 6a. each. 


| JOYCE'S Scientific Dialogues. 


With numerous Woodcuts. 5s. 


| JUKES-BROWNE (A. J.), The 


Building of the British Isles: 
a Study in Geographical lvolu- 
tion. Illustrated by numerous 
Mapsand Woodcuts. 2nd Edition, 
revised, 75. 6d. 


Student’s 
Physical Geology. 
merous Diagrams and 
tions. 2nd Edition, 
larged, 75. 6d. 

JULIAN, the Emperor. Contain- 
ing Gregory Nazianzen’s Two In- 
vectives and Libanus’ Monody, 
with Julian’s extant Theosophical 
Works. Translated by C. W. 
King, M.A. 55. 

JUSTIN CORNELIUS NEPOS, 
and EUTROPIUS. Translated 
by the Rev. J. S. Watson, M.A. 
5S. 

JUVENAL, PERSIUS, S'‘IL- 
PICIA and LUCILIUS. Trans- 
lated by L. Evans, M.A. 55. 

With all the 

Notes of Woodfall’s Edition, and 

important Additions. 2 vols. 

35. 6d. each. 


Handbook of 
With nu- 

Illustra- 
much en- 
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KANT’S Critique of Pure Reason. | 
Translated by J. M. D. Meikle- | 


john. 5s. 
—— Prolegomena and Meta 


physicalFoundationsofNatural | 
Science. Translated by E. Belfort | 


Bax. 5s. 


KEIGHTLEY’S (Thomas) My- | 


thology of Ancient Greece and 
Italy. 
Leonard Sehmitz, Ph.D., LL.D. 
With 12 Plates from the Antique. 


55. 


Fairy Mythology, illustrative 
of the Romance and Superstition 
of Various Countries. 
Edition, with Frontispiece 
Cruikshank. 55. 


LA FONTAINE’S Fables. Trans- 


lated into English Verse by Elizur 


by 


Wright. New Edition, with Notes | 


by J. W. M. Gibbs. 3s. 6d. 


LAMARTINE’S History of the 
Girendists. Translated by H. T. 
Ryde. 3vols. 3s. 6d. each. 

—— History of the Restoration 


of Monarchy in France (a Sequel | 


to the History of the Girondists). 
4 vols. 35. 6d. each. 


—— History of the French Re. 
volution of 1848, 35. 6d. 


LAMB’S (Charles) Essays of Elia 
and Eliana, Complete Edition. 
35. 6d. 

— Specimens of English Dra- 
matic Poets of the Time of 
Elizabeth. 35. 6a. 

— Memorials and Letters of 
Chares Lamb. By Serjeant 
Talfourd. New Editian, revised, 
by W. Carew Hazlitt. 2 vols. 
35. 6a. each. 

LANZI’S History of Painting in 
Italy, from Period of the 


the 


Revival of the Fine Arts to the 
End of the Eighteenth Century. 
Translated by Thomas Roscoe. 
3 vols. 


35. 6d. each, 


4th Edition, revised by | 


Revised | 


LAPPENBERG’S History of 
England under the Anglo- 
Saxon Kings. Translated by 
B. Thorpe, F.S.A. New edition, 
revised by E. C. Otté. 2 vols. 


3s. 6d. each. 


LECTURES ON PAINTING, 
by Barry, Opie, Fuseli. Edited 
by R. Wornum. 5s. 


LEONARDO DA VINCI'S 
Treatise on Painting. Trans- 
lated by J. F. Rigaud, R.A., 
With a Life of Leonardo by John 
William Brown. With numerous 
Plates. 55. 


| LEPSIUS’S Letters from Egypt, 


Ethiopia, and the Peninsula of 


Sinai Translated by L. and 
J. B. Horner. With Maps. 5s. 
| LESSING’S Dramatic Works, 


Complete. Edited by Ernest Bell, 
M.A. With Memoir of Lessing 
by Helen Zimmern. 2 vols. 
35. 6a. each. 


—— Laokoon, Dramatic Notes, 
and the Representation ot 
Death by the Ancients. Trans- 
lated by E. C. Beasley and Helen 
Zimmem. Edited by Edward 
Bell, M.A. With a Frontispiece 
of the Laokoon group. 35. 6d. 


LILLY’S Introduction to Astro- 
logy. With a GRAMMAR OF 
ASTROLOGY and Tables for Cal- 
culating Nativities, by Zadkiel. 55. 


LIVY’S History of Rome. Trans- 
lated by Dr. Spillan, C. Edmonds, 
and others. 4 vols. 55. each. 


LOCKE’S Philosophical Works. 
Edited by J. A. St. John. 2 vols. 
35. 6a. each. 

Life and Letters: 

King. 35. 6d. 


3y Lord 


| LOCKHART (J. G.) —See BURNS: 


Contained in Bohn’s Libraries. 
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LODGE’S Portraits'of Illustrious 
Personages of Great Britain, 
with Biographical and Historical 
Memoirs. 240 Portraits engraved 
m Steel, with the respective Bio- 
graphies unabridged. 8 vols. 5s. 
each, 

LONGFELLOW’S Prose 
Works. With 16 full-page Wood 
Engravings. 55. 

LOUDON’S (Mrs.) Natural 
History. Revised edition, by 
W. S. Dallas, F.L.S. With 
rumerous Woodcut Illus. 5s. 

LOWNDES’ Bibliographer’s 
Manual of English Literature. 
Enlarged Edition. By H. G. 
Bohn. 6 vols. cloth, 55. each. 
Or 4 vols. half morocco, 2/. 2s. 

LONGUS. Daphnis and Chloe. 
—See GREEK ROMANCES. 

LUCAN’S Pharsalia. Translated 
by H, T. Riley, M.A. 5s. 

LUCIAN’S Dialogues of the 
Gods, of the Sea Gods, and 
of the Dead. Translated by 
Howard Williams, M.A. 5s. 

LUCRETIUS. Translated by the 
Rev. J. S. Watson, M.A. 5s. 

LUTHER’S Table-Talk. Trans- 
lated and 
Hazlitt. 35. 64. 

~ Autobiography. — Sve 

MICHELET. 


MACHIAVELLI’S History of | 


Florence, together with the 
Prince, Savonarola, various His- 


torical Tracts, and a Memoir of | 


Machiavelli. 
MALLET’S 


35. 6d. 
Northern Antiqui- 


| 
| 


| 
| 
| 
| 
| 


Edited by William | 


ties, or an Historical Account of | 


the Manners, Customs, Religions 


and Laws, Maritime Expeditions | 


and Discoveries, Language and 
Literature, of the Ancient Scandi- 
navians. Translated by Bishop 
Percy. Revised and Enlarged 


Edition, with a Translation of the 
Prose Eppa, by J. A. Black- 
55. 


well. 


MANZONI. 


MANTELL’S (Dr.) Petrifactions 


and their Teachings. With nu 
merous illustrative Woodcuts. 6s. 


—— Wonders of Geology. 8th 
Edition, revised by T. Rupert 
Jones, F.G.S. With a coloured 
Geological Map of England, 
Plates, and upwards ol 200 
Woodcuts. 2 vols. 75. 6d. each. 


The Betrothed : 
being a Translation of ‘I Pro- 
messi Sposi.’ By Alessandro 
Manzoni. With numerous Wood 
cuts. 55. 


MARCO POLO’S Travels; the 
Translation of Marsden revised 
by T. Wright, M.A., F.S.A. 5s. 


MARRYAT’S (Capt. R.N.) 
Masterman Ready. With 93 
Woodcuts. 35. 6d. 


—— Mission; or, Scenes in Africa. 
Illustrated by Gilbert and Dalziel. 
35. 6d. 


—— Plrate and Three Cutters. 
With 8 Steel Engravings, from 
Drawings by Clarkson Stanfield, 
R.A. 35. 62. 


Privateersman. 
ings on Steel. 35. 6a 


8 Engrav- 


Settlers in Canada. to En- 
gravings by Gilbert and Dalziel. 
35. 6d, 

Poor Jack. With 16 Illus- 


trations after Clarkson Stansfield, 
R.A. 35. 6d. 


Peter Simple 


With 8 full- 


page Illustrations. 35. 6d. 
— Midshipman Easy. With 8 
full-page Illustrations. 35. 6d. 


MARTIAL’S Epigrams, complete. 
Translated into Prose, each ac- 
companied by one or more Verse 
Translations selected from the 
Works of English Poets, and 
other sources. 75. 4d, 
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MARTINEAU’S (Harriet) His- 
tory of England, from 
1815. 35. 6d. 


1800- | 


—— History of the Thirty Years’ | 


Peace, a.p. 1815-46. 
35. 6a. each. 


See Comte’s Positive Philosophy, 


MATTHEW PARIS’S English 
History, from the Year 1235 to 


4 vols. 


1273. Translated by Rev. J. A. 
Giles, D.C. L.... -3. vols. . .5s..each. 


MATTHEW OF WESTMIN- | 


STER’S Flowers of History, 
from the beginning of the World 


to A.D. 1307. Translated by C. D. | 


Yonge, M.A. 2 vols. 55. each. 


MAXWELL’S Victories of Wel- 
ington and the British Armies. 
Frontispiece and 5 Portraits. 55. 

MENZEL’S History of Germany, 
from the Earliest Period to 1842. 
3 vols. 35. 6d. each. 


MICHAEL ANGELO AND 
RAPHAEL, their Lives and 
Works. By Duppa aud Quatre- 
mere de Quincy. With Portraits, 
and Engravings on Steel. 55. 

MICHELET’S Luther’s Auto- 
biography. Trans. by William 
Hazlitt. With an Appendix (110 
pages) of Notes. 35. 6d. 


—— History of the French Revo- 
lution from its earliest indications 
to the flight of the King in 1791. 
35. 6d. 


MIGNET'S History of the French 
Revolution, from 1789 to 1814. 
35. 6a. 


MILL (J. 8.) Early Essays by 
Jobn Stuart Mill. Collected from 
various sources by J. W. M. Gibbs. 


35. 6d, 


MILLER (Professor), History 
Philosophically Iilustrated,from 
the Fall of the Roman Empire to 
the French Revolution. 4 vols. 
3s. 6d. each, 


MILTON’S Prose Works. Edited 
by J. A. St.John. 5 vols. 3s. 6a. 
each. 


Poetical Works, with a Me- 
moir and Critical Remarks by 
James Montgomery, an Index to 
Paradise Lost, Todd’s Verbal Index 
to all the Poems, and a Selection 
of Explanatory Notes by Henry 
G. Bohn. Illustrated with 120 
Wood Engravings from Drawings 
by W. Harvey. 2 vols. 3s. 6d. 
each. 


MITFORD’S (Miss) Our Village 
Sketches of Rural Character and 
Scenery. With 2 Engravings on 
Steel. 2 vols. 35. 6a. each. 


MOLIERE’S Dramatic Works. 
A new Translation in English 
Prose, by C. H. Wall. 3 vols. 
35. 6d. each. 


MONTAGU. The Letters and 
Works of Lady Mary Wortley 
Montagu. Edited by her great- 
grandson, Lord Wharncliffe’s Edi- 
tion, and revised by W. Moy 
Thomas. New Edition, revised, 
with 5 Portraits. 2 vols. 55. each. 

MONTAIGNE’S Essays. Cotton’s 
Translation, revised by W. C. 


Hazlitt. New Edition. 3 vols. 
35. 6d. each, 


| MONTESQUIEU’S Spirit o1 


Laws. New Edition, revised and 
corrected. By J. V. Pritchard, 
A.M. 2 vols. 35. 6d. each. 


MOTLEY (J. L.). The Rise of 
the Dutch Republic. A History. 
By John Lothrop Motley. New 
Edition, with Biographical Intro- 
duction by Moncure D. Conway. 
3 vols. 35. 6d. each. 


MORPHY’S Games of Chess. 
Being the Matches and best Games 
played by theAmerican Champion, 
with Explanatory and Analytical 
Notes by J. Lowenthal. 


5S. 


MUDIE’S British Birds; or, His- 
tory of the Feathered Tribes of the 
British Islands. Revised by W. 
C. L. Martin. With 52 Figures 
of Birds and 7 Coloured Plates of 
Eggs. 2 vols. 


NEANDER (Dr. A.). History 
of the Christian Religion and 
Church. Trans. from the German 
byJ. Torrey. r1ovols. 35.6d. each. 


Life of Jesus Christ. Trans- 


lated by J. McClintock and C, | 


Blumenthal. 


35. 6d. 
— History of the Planting and 


Training of the Christian 
Church by the Apostles. 
Translated by J. E. Ryland. 
2 vols. 35. 6a. each. 


— Memorials of Christian Life 
in the Early and Middle Ages ; 
including Light in Dark Places. 
Trans. by J. E. Ryland. 3s. 6d. 


NIBELUNGEN LIED. The. 


Lay of the Nibelungs, metrically 
translated from the old German 
text by Alice Horton, and edited 
by Edward Bell, M.A. To which 
is prefixed the Essay on the Nibe- 
lungen Lied by Thomas Carlyle. 
55% 


NEW TESTAMENT (The) in 
Greek. Griesbach’s Text, with 
various Readings at the foot of 
the page, and Parallel References 
in the margin; also a Critical 
Introduction and Chronological 
Tables. By an eminent Scholar, 
with a Greek and English Lexicon. 
3rd Edition, revised and corrected. 
Two Facsimiles of Greek Manu- 
scripts. 900 pages. 5/5. 

The Lexicon may be had sepa- 
rately, price 25. 


NICOLINI’S History of the 
Jesuits: their Origin, Progress, 
Doctrines, and Designs. With 8 
Portraits. 55. 


Contained tn Bohn’s Libraries. 17 


NORTH (R.) Lives of the Right 
Hon. Francis North, Baron Guild- 
ford, the Hon. Sir Dudley North, 
and the Hon. and Rev. Dr. John 
North. By the Hon. Roger 
North. Together with the Auto- 
biography of the Author. Edited 
by Augustus Jessopp, D.D. 3vols. 
35. 6d. each. 


NUGENT’S (Lord) Memorials 
of Hampden, his Party and 
Times. With a Memoir of the 
Author, an Autograph Letter, and 
Portrait. 55. 


OCKLEY (S.) History of the 
Saracens and their Conquests 
in Syria, Persia, and Egypt. 
By Simon Ockley, B.D., Professor 
of Arabic in the University of 
Cambridge. 35. 6d. 


OLD ENGLISH CHRON- 
ICLES, including Ethelwerd’s 
Chronicle, Asser’s Life of Alfred, 
Geoffrey of Monmouth’s British 
History, Gildas, Nennius, and the 
spurious chronicle of Richard of 
Cirencester. Edited by J. A. 
Giles, D.C.L. 5s. 


OMAN (J. C.) The Great Indian 
Epics: the Stories of the RAMA- 
YANA and the MAHABHARATA. 
By ioe Campbell Oman, Prin- 
cipal of Khalsa College, Amritsar. 
With Notes, Appendices, and 
Illustrations. 35. 6d. 


ORDERICUS VITALIS’ Eccle-. 
slastical History of England 
and Normandy. Translated by 
T. Forester, M.A. To which is 
added the CHRONICLE OF ST. 
EvrRoutt. 4 vols. 55. each. 

OVID’S Works, complete. Literally 


translated into Prose. 3 vols. 
5s. each. 


PASCAL’S Thoughts. Translated 
from the Text of M. Auguste 
Molinier by C. Kegan Paul. 3rd 
Edition. 35. 6d. 
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PAULI (Dr. R.) Life of Alfred 
the Great. Translated from the 
German. To which is appended 
Alfred’s ANGLO-SAXON VERSION 
OF ORoOsiIus. With a literal 
Translation interpaged, ‘Notes, 
and an ANGLO-SAXON GRAMMAR 
and GLOssaArRy, by B. Thorpe. 5s. 


PAUSANIAS’ Description of 
Greece. Newly translated by A.R. 
Shilleto, M.A. 2 vols. 55. each. 

PHEARSON’S Exposition of the 
Greed. Edited by E. Walford, 
M.A. 55. 


PEPYS’ Diary and Correspond- 
ence. Deciphered by the Rev. 
J. Smith, M.A., from the original 
Shorthand MS. in the Pepysian 


Library. Edited by Lord Bray- 
brooke. 4 vols. With 31 En- 
gravings. 5s. each. 


PERCY’S Reliques of Ancient 
English Poetry. With an Essay 
on Ancient Minstrels and a Glos- 


sary. Edited by J. V. Pritchard, 
A.M. 2 vols. 35. 6d. each. 


PERSIUS.—See JUVENAL. 


PETRARCH’S' Sonnets, Tri- 
umphs and other Poems. 
Translated into English Verse by 
various Hands. With a Lafe of 
the Poet by Thomas, Campbell. 
With Portrait and 15 Steel En- 
gravings. 595. 


PHILO -JUDASUS, Works of. 
Translated by Prof. C. D. Yonge, 
M.A. 4 vols. 55. each. 


PICKERING’S History of the 
Races of Man, and their Geo- 
graphical Distribution. With AN 
ANALYTICAL SYNOPSIS OF THE 
NATURAL History oF MAN by 
Dr. Hall. With a Map of the 
World and 12 coloured Plates. 55. 


PINDAR. 


Translated into Prose 


by Dawson W. Turner. To which 
is added the Metrical Version by 
Abraham Moore. 


55. 
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PLANCHE. History of British 

“Costume, from the Earliest Time 
to the Close of the Eighteenth 

& Century. By J. R. Planché, 
~ Somerset Herald. With upwards 
of 400 Illustrations. 5s. 


| PLATO’S Works. Literally trans- 


lated, with Introduction and 


Notes. 6 vols. 55. each. 


I.—The Apology of Socrates, 
Crito, Phzdo, Gorgias, Pro- 
tagoras, Phzedrus, Thectetus, 
Euthyphron, Lysis. Trans- 
lated by the Rev. H. Carey. 

II.—The Republic, Timzeus, and 
Critias. Translated by Henry 
Davis. 

III.—Meno, Euthydemus, The 
Sophist, Statesman, Cratylus, 
Parmenides, and the Banquet. 
Translated by G. Burges. 

TV.—Philebus, Charmides, Laches, 
Menexenus, Hippias, Ion, 
The Two Alcibiades, The- 
ages, Rivals, Hipparchus, 
Minos, Clitopho, Epistles. 
Translated by G. Burges. 

V.—The Laws. Translated by 
G. Burges. 

VI.—The Doubtful Works. 
lated by G. Burges. 

—— Summary and Analysis of 

the Dialogues. With Analyticai 
Index. By A. Day, LL.D. 5s. 
PLAUTUS’S Comedies. Trans- 
lated by H. T. Riley, M.A. 2 


Trans- 


vols. 55. each. 
PLINY’S Natural History. 
Translated by the late John 


Bostock, M.D., F.R.S., and H. T. 
Riley, M.A. 6 vols. 55. each. 
PLINY. The Letters of Pliny 
the Younger. Melmoth’s trans- 
lation, revised by the Rev. F, C. 
T. Bosanquet, M.A. 5s. 

PLOTINUS, Select Works of. 
Translated by Thomas Taylor. 
With an Introduction containing 
the substance of Porphyry’s Plo- 
tinus, Edited by G. R.S. Mead, 
Bea. MARSACS.. “SS; 


Contained tn Bohn’s Libraries. 
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PLUTARCH’S Lives. Translated 
by A. Stewart, M.A., and George 
Long, M.A. 4 vols. 35. 6d. each. 


Morals. Theosophical Essays. 
Translated by C. W. King, M.A. 
5S. 

Morals. Ethical 
Translated by the Rev. 
Shilleto, M.A. 5s. 


POETRY OF AMERICA. Se- 
lections from One Hundred 
American Poets, from 1776 to 
1876. By W. J. Linton. 35. 6d. 


POLITIOAL CYCLOPAIDIA. 
A Dictionary of Political, Con- 
stitutional, Statistical, and Fo- 
rensic Knowledge ; forming a 
Work of Reference on subjects of 
Civil Administration, Political 
Economy, Finance, Commerce, 
Laws, and Social Relations. 4 
vols. 35. 6d. each. 


POPE’S Poetical Works. Edited, 
with copious Notes, by Robert 
Carruthers. With numerous IIlus- 
trations. 2 vols. 55. each. 


Homer’s Iliad. Edited by 
the Revs) Ji.8. Watson, M.A, 


Essays. 
Alvi 


> 
Ne 


Illustrated by the entire Series of | 


Flaxman’s Designs. 5s. 


Homer’s Odyssey, with the 
Battle of Frogs and Mice, Hymns, 
&c., by other translators. Edited 
by the Rev. Jia: atson, M.A. 
With the entire Series of Flax- 
man’s Designs. 55. 


— Life, including many of his 
Letters. By Robert Carruthers. 
With numerous Illustrations. 5s. 

POUSHKIN’S Prose Tales: The 
Captain’s Daughter—Doubrovsky 

The Queen of Spades An 
Amateur Peasant Girl—The Shot 
—The Snow Storm—The Post- 
master — The Coffin Maker — 


Kirdjali—The Egyptian Nights— 
Peter the Great’s Negro, Trans- 
lated by T. Keane. 35. 6d. 


PRESCOTT’S Conquest of 
Mexico. Copyright edition, with 
the notes by John Foster Kirk, 
and an introduction by G. P. 
Winship. 3 vols. 35. 6a. each. 

| —— Conquest of Peru. Copyright 
edition, with the notes of John 
Foster Kirk. 2 vols. 35. 6d@. each. 

—— Reign of Ferdinand and 
Isabella. Copyright edition, 
with the notes of John Foster 
Kirk. 3 vols. 35. 6d. each. 

PROPERTIUS. Translated by 
Rev. P. J. F. Gantillon, M.A., 
and accompanied by Poetical 
Versions, from various sources. 


35. 6d. 
PROVERBS, Handbook of. Con- 
taining an entire Republication 


of Ray’s Collection of English 
Proverbs, with his additions from 
Foreign Languages and a com- 
plete Alphabetical Index; in which 
are introduced large additions as 
well of Proverbs as of Sayings, 
Sentences, Maxims, and Phrases, 
collected by H. G. Bohn. 55s. 

PROVERBS, A Polyglot of 
Foreign. Comprising French, 
Italian, German, Dutch, Spanish, 
Portuguese, and Danish. With 
English Translations & a General 
Index by H. G. Bohn 5s. 

POTTERY AND PORCELAIN, 
and other Objects of Vertu. Com- 
prising an Illustrated Catalogue of 
the Bernal Collection of Works 
of Art, with the prices at which 
they were sold by auction, and 
names of the possessors. To which 
are added, an Introductory Lecture 
on Pottery and Porcelain, and an 
Engraved List of all the known 
Marks and Monograms. By Henry 
G. Bohn. With numerous Wood 
Engravings, 55.; or with Coloured 
Illustrations, ros. 6d. 

PROUT’S (Father) Reliques. Col- 
lected and arranged by Rev. F. 
Mahony. New issue, with 21 
Etchings by D. Maclise, R.A. 
Nearly 600 pages. 55. 
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Oratory, or 
Orator. Translated by the Rev. 
J. S. Watson, M.A. 2 vols. 55 
each. 


RACINHE’S (Jean) Dramatic 
Works. A metrical English ver- 
sion. By R. Bruce Boswell, M.A. 
Oxon. 2 vols. 35. 6d. each. 


RANKE’S History of the Popes, | 


their Church and State, and espe- 
cially of their Conflicts with Pro- 
testantism in the 16th and 17th 
centuries. Translated by E. 
Foster. 3 vols. 35. 6a. each. 

—— History of Servia and the 
Servian Revolution. With an 
Account of the Insurrection in 
Bosnia. Translated by Mrs. Kerr, 
35. 6d. 


RECREATIONS inSHOOTING. 


By ‘Craven.’ With 62 Engravings | 
on Wood after Harvey, and 9 | 


Engravings on Steel, chiefly after 
A. Cooper, R.A. 55. 
RENNIE’S Insect Architecture. 
Revised and enlarged by Rev. 
J. G. Wood, M.A. With 186 
Woodcut Illustrations. 55. 


REYNOLD’S (Sir J.) Literary 
Works. Edited by H. W. Beechy. 
z2vols. 3s. 6d. each. 


RICARDO on the Principles of 
Political Economy and Taxa- 
tion, Edited by E. C. K. Gonner, 
Mears = 5S 


RICHTER (Jean Paul Friedrich). | 


Levana, a Treatise on Education: 
together with the Autobiography 
(a Fragment), and a short Pre- 
fatory Memoir. 35. 6d. 


Flower, Fruit, and Thorn 
Pieces, or the Wedded Life, Death, 
and Marriage of Firmian Stanis- 
laus Siebenkaes, Parish Advocate 
in the Parish of Kuhschnapptel. 
Newly translated by Lt.-Col. Alex. 
Ewing. 35. 6d, 


ROGER DE HOVEDEN’S An- 
nals of English History, com- 
prising the History of England 
and of other Countries of Europe 

from A.D. 732 to A.D. I20%. 

Translated by H. T. Riley, M.A. 

2vols, 55. each. 


| ROGER OF WENDOVER’S 


Flowers of History, comprising 
the History of England from the 
Descent of the Saxons to A.D. 
1235, formerly ascribed to Matthew 
Paris. Translated by J. A. Giles, 
D:G.L. “2 vols. — 5s5.éach, 


ROMF in the NINETEENTH 
CENTURY. Containing a com- 
plete Account of the Ruins of the 
Ancient City, the Remains of the 
Middle Ages, and the Monuments 
of Modern Times. By C. A. Eaton. 
With 34 Steel Engravings. 2 vols. 
5s. each. 


See BURN and DYER. 


ROSCOE’S (W.) Life and Ponti- 
ficate of Leo X. Final edition, 
revised by Thomas Roscoe. 2 
vols. 35, 6d. each. 


Life of Lorenzo de’ Medici, 
called ‘the Magnificent.’ With 
his poems, letters, &. 1oth 
Edition, revised, with Memoir of 
Roscoe by his Son. 35. 6d. 


RUSSIA. History of, from the 
earliest Period, compiled from 
the most authentic sources by 
Walter K. Kelly. With Portraits. 
2 vols. 35 6d. each. 

SALLUST, FLORUS, and VEL- 
LEIUS PATERCULUS. 
Translated by J. S. Watson, M.A. 
55. 

SCHILLER’S Works. Translaied 
by various hands. 7 vols. 35. 0d. 
each :— 


I.—History of the Thirty Years’ 


War. 


Contained in Bohn’s Libraries. a1 


SCHILLER’S WORKS continued. 


I{.—History of the Revolt in the 
Netherlands, the Trials of 
Counts Egmont and Horn, 
the Siege of Antwerp, and 
the Disturbancesin France 
preceding the Reign of 
Henry IV. 


IfI.—Don Carlos, Mary Stuart, 
Maid of Orleans, Bride of 
Messina, together with the 
Use of the Chorus in 
Tragedy (a short Essay). 

These Dramas are all 
translated in metre. 


IV.—Robbers (with Schiller’s 
original Preface), Fiesco, 
Love and Intrigue, De- 
metrius, Ghost Seer, Sport 

of Divinity. 
The this 


Dramas in 


volume are translated into | 


Prose. 
V.—Poems. 


VI.—Essays, Mstheticaland Philo- 


sophical 
VII.— Wallenstein’s Camp, Pic- 
colomini and Death 


Wallenstein, William Tell. 


SCHILLER and GOETHE. 
Correspondence between, from 
A.D. 1794-1805. Translated by 
L. Dora Schmitz. 2 vols. 35. 6d. 
each. 


SCHLEGEL’S (F.) Lectures on 
the Philosophy of Life and the 
Philosophy of Language. Trans- 
lated by the Rev. A. J. W. Mor- 
rison, M.A. 3s. 6d. 


- Lectures on the History of 
Literature, Ancient and Modern. 
Translated from the German. 35.62. 


—— Lectures on the Philosophy 
of History. Translated by J. B. 
Robertson. 35. 6d, 


of | 


| SENECA on Benefits. 


SCHLEGEL’S Lectures on 
Modern History, together with 
the Lectures entitled Cesar and 
Alexander, and The Beginning of 
our History. Translated by L. 


Purcell and R. H. Whitetock. 
3S. 6d. 

—— Aisthetic and Miscellaneous 
Works. Translated by E. J. 
Millington. 3s. 6d. 

SCHLEGEL (A. W.) Lectures 


on Dramatic Art and Literature. 
Translated by J. Black. Revised 
Edition, by the Rev. A. J. W. 
Morrison, M.A. 3s. 6d. 


SCHOPENHAUER on the Four- 
fold Root of the Principle of 
Sufficient Reason, and On the 
Will in Nature. Translated by 
Madame Hillebrand. 5s. 


Essays. Selected and Trans- 
lated. With a Biographical Intro- 
duction and Sketch of his Philo- 
sophy, by E. Belfort Bax. 55. 


SCHOUW’S Earth, Plants, and 
Man. Translated by A. Henfrey. 
With coloured Map of the Geo- 
graphy of Plants. 55. 


SCHUMANN (Robert). His Life 
and Works, by August Reissmann. 
Translated by A. L. Alger. 35. 6d. 


—— Early Letters. Originally pub- 
blished by his Wife. Translated 
by May Herbert. With a Preface 
by Sir George Grove, D.C.L. 
35. Od. 


Newly 
translated by A. Stewart, M.A. 
35. 6d. 


Minor Essays and On Clem- 
ency. Translated by A. Stewart, 
M.A. 55. 


SHAKESPEARE’S Dramatic 
Art. The History and Character 
of Shakespeare’s Plays. By Dr. 
Hermann Ulrici. Translated by 
L. Dora Schmitz. 2vols. 35. 6d. 
each. 
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An Alphabetical List of Books 


SHAKESPEARE (William). A 
Literary Biography by Karl Eize, 
Ph.D., LL.D. Translated by 
L. Dora Schmitz. 5s. 


SHARPE (S.) The History of 
Egypt, from the Earliest Times 
till the Conquest by the Arabs, 
A.D. 640. By Samuel Sharpe. 
2 Maps and upwards of 4oo Illus- 
trative Woodcuts. 2 vols. 5s. each. 


SHERIDAN’S Dramatic Works, 
Complete. With Life by G. G. 5S. 
35. 6d. 


SISMONDI’S History of the 
Literature of the South of 
Europe. Translated by Thomas 
Roscoe. 2 vols. 35. 6d. each. 


SYNONYMS and ANTONYMS, 
or Kindred Words and their 
Opposites, Collected and Con- 
trasted by Ven. C.J. Smith, M.A. 
Revised Edition. 55. 


SYNONYMS DISCRIMI- 
NATED. A _ Dictionary of 
Synonymous Words in the Eng- 
lish Language, showing the 
Accurate signification of words 
of similar meaning. Illustrated 
with Quotations from Standard 
Writers. With the Author's 
latest Corrections and Additions. 
Edited by the Rev. H. Percy 
Smith, M.A,, of Balliol College, 
Oxford. 6s. 


SMITE’S (Adam) The Wealth of 
Nations. Edited by E. Belfort 
Bax. 2 vols. 35. 6a. each. 

—— Theory of Moral Sentiments ; 
with his Essay on the First For- 
mation of Languages; to which is 
added a Me moir of the Author by 
Dugald Stewart. 35. 6. 


Lectures 
from the 


SMYTH’S (Professor ) 


on Modern History; 


Irruption of the Northern Nations 
to the close of the American Re- 
35. 6d. each. 


volution. 2 vols. 


| SOZOME! 


SMYTH’S (Professor) Lectures 
on the French Revolution. 
2 vols. 35. 6d. each. 

SMITH’S (Pye) Geology and 

Seripture. 2nd Edition. 5s. 


SMOLLETT’S Adventures o! 
Roderick Random. With short 
Memoir and Bibliography, and 
Cruikshank’s Illustrations. 3s. 6d. 

—— Adventures of Peregrine 
Pickle, in which are included the 
Memoirs of a Lady of Quality. 
With Bibliography and Cruik- 
shank’s Illustrations. 2vols. 35. 6d. 
each. 

—— The Expedition of Hum- 
phry Clinker. With Bibliography 
and Cruikshank’s Illustrations. 
35. 6d. 


SOCRATES (surnamed Scholas- 
ticus’). The Ecclesiastical His- 
tory of (A.D. 305-445). Translated 
from the Greek. 55. 


SOPHOCLES, The Tragedies of. 
A New Prose Translation, with 
Memoir, Notes, &c., by E. P. 
Coleridge. 4». 


SOUTHEY’S Life of Nelson. 
With Facsimiles of Nelson’s writ- 
ing, Portraits, Plans, and upwards 
of 50 Engravings on Steel and 
Wood. 

Life of Wesley, and the Rise 
and Progress of Methodism. 5s. 

—— Robert Southey. The Story 
of his Life written in his Letters. 
With an Introduction. Edited by 
John Dennis. 35. 6c. 


55. 


sticai EIis- 
tory. Comprising a History of 
the Church from A.D. 324-440. 
Translated from the Greek. To- 
gether with the ECCLESIASTICAL 
HIsTORY OF PHILOSTORGIUS, as 
epitomised by Photius. Trans- 
lated from the Greek by Rev. E. 
Walford, M.A. 5s. 


S Heclesi 


SPINOZA’S Chief Works. Trans- 
lated, with Introduction, by R.H.M. 
Elwes. 2 vols. 55. each. 


STANLEY’S Classified Synopsis 


of the Principal Painters of the | 


Dutch and Flemish Schools. 
By George Stanley. 5s. 


STARLING’S (Miss) Noble Deeds | 
Examples of | 
Female Courage, Fortitude, and | 
14 Steel Engrav- | 


of Women; or, 


With 
55. 


Virtue. 
ings. 


STAUNTON’S Chess-Player’s 
Handbook. A Popular and Scien- 


tific Introduction to the Game. 
With numerous Diagrams. 5s. 


—— Chess Praxis. A Supplement 
to the Chess-player’s Handbook. 
Containing the most important 
modern improvementsin the Open- 
ings; Code of Chess Laws; and 
a Selection of Morphy’s Games. 
Annotated. 5s. 


— Chess-player’s Companion. 
Comprising a Treatise on Odds, 
Collection of Match Games, and a 
Selection of Original Problems. 55s. 


—— Chess Tournament of 1851. | 


A Collection of Games played at 


this celebrated assemblage. With 


Introduction and Notes. 5s. 


STOCKHARDT’S Experimental 
Chemistry. A Handbook for the 


Study of the Science by simple | 


experiments. Edited by C. W. 
Heaton, F.C.S. With numerous 
Woodcuts. New Edition, revised 
throughout. 5». 


STRABO’S Geography. 
lated by W. Falconer, 
and H. C. Hamilton. 3 
5s. each. 


STRICKLAND’S (Agnes) Lives 
of the Queens of England, from 
the Norman Conquest. Revised 
Edition. With 6 Portraits. 6 vols. 
gs. each, 


Trans- 


vols, 


Contained in Bohn's Ltbrartes. 


M.A., | 
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| STRICKLAND’S Life of Mary 
| Queen of Scots. 2 vols. 55. each. 
| 


_ Lives of the Tudor and Stuart 


Princesses. With Portraits. 55. 


STUART and REVETT’S Anti- 
quities of Athens, and other 
Monuments of Greece; to which 
is added, a Glossary of Terms used 
in Grecian Architecture. With 71 
Plates engraved on Steel, and 
numerous Woodcut Capitals. §s. 


SUETONIUS’ Lives of the Twelve 
Ceresars and Lives of the Gram- 
marians. The translation of 
Thomson, revised by T. Forester. 


5S. 


SWIFT’S Prose Works. Edited 
by Temple Scott. With a Bio- 
graphical Introduction by the Right 
Hon. W. E.. H.. Lecky,.:.M.P. 
With Portraits and Facsimiles. 
12 vols. 35. 6d. each. 

(Vols. L.-VI. & VIIT.-X. ready. 


I.—A Tale of a Tub, The Battle 
of the Books, and other 
early works. Edited by 
Temple Scott. With a 
Biographical Introduction 
by the Right Hon. 
W. E. H. Lecky, M.P. 


I].—The Journal to Stella. Edited 
by Frederick Ryland,M.A. 
With 2 Portraits of Stella, 
and a Facsimile of one of 
the Letters. 

IlI.& I1V.—Writings on Religion and 
the Church. Edited by 
Temple Scott. 

V.—Historical and 
Tracts (English). 
by Temple Scott. 


Political 
Edited 


VI.—The Drapier’s Letters. 
With facsimiles of Wood’s 
Coinage, &c. Edited by 
Temple Scott. 


VII.—Historical and Political 


Tracts (Irish). 
[lx the press, 


An Alphabetical List of Books 
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SwiFt’s PROSE WorKS continued. 

VIII.—Gulliver’s Travels. Edited 
by G. R. Dennis. With 
Portrait and Maps. 

IX.—Contributions to the ‘£ Ex- 

aminer,’ ‘Tatler,’ ‘Spec- 
tator,’ &c. Edited by 


Temple Scott. 
X.—Historical Writings. Edited 
by Temple Scott. 


XI.—Literary Essays. 
[lu preparation. 
XII.—Index and Bibliography. 
[72 preparation. 
STOWE (Mrs. H.B.) Uncle Tom’s 
Cabin, or Life among the Lowly. 
With Introductory Remarks by 
Rev. J. Sherman. With 8 full- 
page Illustrations. 3s. 6d. 


TACITUS. The Works of. Liter- 
ally translated. 2 vols. 55. each. 


TALES OF THE GENITI; or, the 
Delightful Lessons of Horam, the 
Son of Asmar. Translated from 
the Persian by Sir Charles Morell. 
Numerous Woodcuts and 12 Steel 
Engravings. 5,. 


TASSO’S Jerusalem Delivered. | 


Translated into English Spenserian | 


Verse by J. H. Wiffen. With 8 


Engravings on Steel and 24 Wood- | 


cuts by Thurston. 5s. 


TAYLOR’S (Bishop Jeremy ) | 


Holy Living and Dying, with 
Prayers containing the Whole Duty 
of a Christian and the parts of De- 
votion fitted to all Occasions and 
furnished for all Necessities. 35. 6d. 


TEN BRINK.—See Brink. 


TERENCE and PHAIDRUS. | 
Literally translated by H. T. Riley, | 


M.A. Towhichis added, SMART’S 
METRICALVERSION OF PHAEDRUS. 
5s 

THEOCRITUS, BION, MOS- 


CHUS, and TYRTALUS. Liter- | 


ally translated by the Rev. J. 


| 


Banks, M.A. To which are ap- 
pended the Metrical Versions of 
Chapman. 5s. 


THEODORET and EVAGRIUS. 
Histories of the Church from A.D. 
332 to A.D. 427; and from A.D. 
431 to A.D. 544. Translated from 
the Greek. 5s. 


THIERRY’S History of the 
Conquest of England by the 
Normans; its Causes, and its 
Consequences in England, Scot- 
land, Ireland, and the Continent. 
Translated by William Hazlitt. 
2 vols. 3s. 6d. each. 


THUOYDIDES. The Pelopon- 
nesian War. Literally translated 
by the Rev. H. Dale. 2 vols. 
35. 6a. each. 


—— An Analysis and Summary 
of. With Chronological Table of 
Events, &c. By J. T. Wheeler. Ss. 

THUDICHUM (J. L. W.) A Trea- 
tise on Wines: their Origin, 
Nature, and Varieties. With Prac- 
tical Directions for Viticulture and 
Vinification. By J. L. W. Thudi- 
chum, M.D., F.R.C.P. (Lond.). 
Illustrated. 55. 


URE’S es A.) Cotton Manufac- 
ture of Great Britain, systemati- 
cally investigated. Revised Edit. 
by P. L. Simmonds. With 150 
sein Illustrations. 2 vols. 5¢. 
each. 

Philosophy of Manufactures. 

Revised Edition, by P. L. Sim- 

monds. With numerous Figures. 

Doublevolume. 7s. 6d. 


VASARI’S Lives of the most 
Eminent Painters, Sculptors, 
and Architects. Translated by 
Mrs. J. Foster, with a Commen- 
tary by J. P. Richter, Ph.D. 6 
vols. 35. 6d, each. 

VIRGIL. A Literal Prose Trans- 
lation by A. Hamilton Bryce, 
LL.D., F.R.S.E. With Portrait, 
35. 6d, 


Contained in*Bohn’s Libraries. 26 


VOLTAIRE’S Tales. Translated 
by R. B. Boswell. Vol. I., con- 
taining Bebouc, Memnon, Can- 
dide, L’Ingénu, and other Tales. 
35. 6d. 


WALTON’S Complete Angler, 
or the Contemplative Man’s Re- 
creation, by Izaak Walton and 
Charles Cotton. Edited by Ed- 
ward Jesse. 
an account of Fishing Stations, 
Tackle, &c., by Henry G. Bohn. 
With Portrait and 203 Engravings 
on Wood and 26 Engravings on 
Steel. 55. 


—— Lives of Donne, Hooker, &c. 


New Edition revised by A. H. | 
Bullen, with a Memoir of Izaak | 
With 


Walton by Wm. Dowling. 
numerous Illustrations. 55. 


WELLINGTON, Lifeof. By ‘An 
Old Soldier.’ From the materials 
of Maxwell. 
Steel Engravings. 5s. 


— Victories of. See MAXWELL. 


WERNER’S Templars in 
Cyprus. Translated by E.A.M. 
Lewis. 35. 6d. 


WESTROPP (H. M.) A Hand. | 


book of Archeology, Egyptian, 


Greek, Etruscan, Roman. By | 


H. M. Westropp. 
revised. With 
Illustrations. 5s. 


2nd Edition, 


WHITE’S Natural History of | 


Selborne, with Observations on | YULE-TIDE STORIES. A Col- 


various Parts of Nature, and the 


Naturalists’ Calendar. With Notes | 
Edited | 
With 40 Por- | 


by Sir William Jardine. 
by Edward Jesse. 
traits and coloured Plates. 5s. 


To which is added | 


With Index and 18 


| YOUNG (Arthur). 


very numerous | 


WHEATLEY’S A Rational Illus- 
tration of the Book of Common 
Prayer. 35. 6d. 


WHEELER’S Noted Names of 
Fiction, Dictionary of. Includ- 
ing also Familiar Pseudonyms, 
Surnames bestowed on Eminent 
Men, and Analogous Popular Ap- 
pellations often referred to in 
Literature and Conversation. By 
W. A. Wheeler, M.A. 55. 


WIESELER’S Chronological 
Synopsis of the Four Gospels. 
Translated by the Rev. Canon 
Venables. 3s. 6d, 


WILLIAM of MALMESBURY’S 
Chronicle of the Kings of Eng 
land, from the Earliest Peri «| 
to the Reign of King Stephen. 
Translated by the Rev. J. Sharpe. 
Edited by J. A. Giles, D.C.L. 55. 


XENOPHON’S Works.  Trans- 
lated by the Rev. J. S. Watson, 
M.A., and the Rev. H. Dale. In 
3 vols, 55. each. 


Travels in 
France during the years 1787, 
1788, and 1789. Edited by 
M. Betham Edwards. 3s. 6d. 


—— Tour in Irrelanad; with 
General Observations on the state 
of the country during the years 
1776-79. Edited by A. W. 
Hutton. With Complete Biblio- 
graphy by J. P. Anderson, and 
Map. 2 vols. 35. 6d. each. 


lection of Scandinavian and North- 
German Popular Tales and Tra- 
ditions, from the Swedish, Danish, 
and German. Edited by B.Thorpe. 


55. 


NEW AND FORTHCOMING VOLUMES OF 


BOHN’S LIBRARIES. 


THE PROSE WORKS OF JONATHAN SWIFT. Edited by 
Temple Scott. With an Introduction by the Right Hon. W. E. H. 
Lecky, M.P. In rr volumes, 3s. 6d. each. 

Vol. I.—‘ A Tale of a Tub,’ ‘ The Battle of the Books,’ and other 
early works. Edited by Temple Scott. With Introduction by the 
Right Hon. W. E. H. Lecky, M.P. Portrait and Facsimiles. 

Vol. II.—‘The Journal to Stella.’ Edited by F. Ryland, M.A. 
With a Facsimile Letter and two Portraits of Stella. 

Vols. III. and IV.—Writings on Religion and the Church. 
Edited by Temple Scott. With portraits and facsimiles of title pages. 

Vol. V. —Historical and Political Tracts (English). Edited by 
Temple Scott. With Portrait and Facsimiles. 

Vol. VI.—The Drapier’s Letters. Edited by Temple Scott. With 
Portrait. Reproductions of Wood’s Coinage and facsimiles of title 
pages. 

Vol. VIII.—Gulliver’s Travels. Edited by G. R. Dennis. With 
the original Maps and Illustrations. 

Vol. IX.—Contributions to ‘ The Tatler,’ ‘The Examiner,’ ‘ The 
Spectator,’ and ‘ The Intelligencer.’ Edited by Temple Scott. With 
Portrait. 

Vol. X.—Historical Writings. Edited by Temple Scott. With 
Portrait. 


PRESCOTT’S CONQUEST OF MEXICO. Copyright edition, 
with the author’s latest corrections and additions, and the notes of 
John Foster Kirk. With an introduction by George Parker Winship. 
3 vols. 35. 6d. each, 


PRESCOTT’S CONQUEST OF PERU. Copyright edition. 
Edited by John Foster Kirk. 2 vols. 35, 6a. each. 

PRESCOTT’S FERDINAND AND ISABELLA,. Copyright 
edition. - Edited by John Foster Kirk. 3 vols. 35. 6d. each. 

GRAY’S LETTERS. Edited by Duncan C. Tovey, M.A., Editor of 
‘Gray and his Friends,’ &c., late Clark Lecturer at Trinity College, 
Cambridge. Vol. I. 3s. 6d. [ Vol. LZ. in the Press. 


CICERO'S LETTERS. The whole extant Correspondence.  Trans- 
lated by Evelyn S. Shuckburgh, M.A. Inq vols. 55. each. 


BELL'S HANDBOOKS 
THE (GREAT? MAS/PERS 


IN PAINTING AND “SCULPTURE: 
EDITED BY G. C. WFLLIAMSON, Litt:D: 


Post 8vo. With 4o Illustrations and PLotogravure Frontispiece. 5s. net each. 


The following Volumes have heen issued : 

ANDREA DEL SARTO. By H. Guinness. 2nd Edition. 
BERNARDINO LUINI. By GeorcE C. WILLIAMSON, Litt.D. 2nd Edition. 
BOTTICELLTs By AxYSTREBTER: 
BRUNELLESCHI. By Leaper Scorr. 
CARLO CRIVELLI. By G. McNeit RusurortH, M.A. 
CORREGGIO. By SELWYN BriIntTOoN, M.A. 
DONATELLO. By Hope REa. 
FRANCIA. By GeorGe C. WILLIAMSON, Litt. D. 
GERARD DOU. By Dr. W. MarTIn. Translated by Clara Bell. 
GIORGIONE. By HeERBEsT Cook, M.A. 
GIOTTO. By F. MASON PERKINS. 
LUCA DELLA ROBBIA. By the MARCHESA BURLAMACCHI. 
LUCA SIGNORELLI. By Maup CRuTTWE.u. 2nd Edition. 
MANTEGNA. By MAupbD CRUTTWELL. 
MEMLINC. By W. H. JAMges WEALE. 
MICHEL ANGELO. By Lord RonaLp SUTHERLAND GOWER, M.A., 

Gere 
PERUGINO. By G. C. WILLIAMSON, Litt. D. 
PIERO DELLA FRANCESCA. By W. G. Warers, M.A. 
PINTORICCHIO. By EVELYN MARCH PHILLIPPS. 
RAPHAEL. By H. STRACHEY. 2nd Edition. 
REMBRANDT. By MALcoLm BELL. 
SODOMA. By the ConressA LoR&NZO PRIULI-BoN. 
TINTORETTO. By J. B. StouGHTON HoLBorn, M.A. 


VELASQUEZ. By R. A. M. STEVENSON. 3rd Edition. 
WATTEAU. By EDGCUMBE STALEY, B.A. 
WILKIE. By Lord RONALD SUTHERLAND Gower, M.A., F.S.A. 


ln preparation. 
EL GRECO By MANUEL B. Cossio, Litt.D., Ph.D. 
GAUDENZIO FERRARI. By ETHEL HALSEY. 
LEONARDO DA VINCI. By EDwarp McCurpy, M.A. 
PAOLO VERONESE. By RocER E. Fry. 


Others to follow, 


THE 


CHISWICK SHAKESPEARE. 


Illustrated by BYAM SHAW 


Wirn INTRODUCTIONS AND GLOossARIES BY JOHN DENNIS. 


Printed at the Chiswick Press, pott 8vo., price 1s. 6d. net per volume, 


in cloth, gilt; or 25. net in limp leather ; also a few copies, on Japanese 


vellum, to be sold only in sets, price 5s. net per volume. 


Now Complete in 39 Volumes. 
ALL’S WELL THAT ENDS LOVE’S LABOUR’S LOST. 
WELL. MACBETH. 
ANTONY AND CLEOPATRA. MEASURE FOR MEASURE. 
ASeV@QU acUkKce Ii. MERCHANT OF VENICE. 
COMEDY OF ERRORS. MERRY WIVES OF WINDSOR. 
CORIOLANUS. MIDSUMMER-NIGHT’S DREAM. 
CYMBELINE. MUCH ADO ABOUT NOTHING. 
HAMLET. OTHELLO, 
JULIUS CAESAR. PERICLES. 
KING HENRY IV. Part I. ROMEO AND JULI BiG. 
KING HENRY IV. Part II. THE TAMING OF THE SHREW. 
KING HENRY V. THE TEMPEST. 
KING HENRY VI. Part I. TIMON OF ATHENS. 
KING HENRY VI. Part II. TITUS ANDRONICUS. 
KING HENRY VI. Part III. TROILUS AND CRESSIDA. 
KING HENRY VIII. TWELFTH NIGHT. 
KING JOHN. TWO GENTLEMEN OF VERONA. 
KING LEAR. WINTER’S TALE. 
KING RICHARD II. POEMS. 
KING RICHARD III SONNETS. 
“A fascinating little edition.’—Notes and Queries. 

‘A cheap, very comely, and altogether desirable edition.’— Wesiminster Gazette. 

But a few years ago such volumes would have been deemed worthy to be censidered 
éditions de luxe. ‘To-day, the low price at which they are offered to the public alone 
prevents them being so regarded.’—Studio. 

‘Handy in shape and size, wonderfully cheap, beautifully printed from the Cam 
bridge text, and illustrated quaintly yet admirably by Mr. Byam Shaw, we have nothing 
but praise for it. No one who wants a good and convenient Shake: peare—without 
excursuses, discursuses, or even too many notes—can do better, in our opinion, than 
subscribe to this issue: which is saying a good deal in these days of cheap reprints.’— 
Vanity Fair. 

‘What we like about these elegant booklets is the attention that has been paid to the 
paper, as well as to the print and decoration; such stout laid paper will last for ages. 


On this account alone, the ‘Chiswick’ should easily be first among pocket Shake- 
speares.’— Pall Mali Gazette, 


( 
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New Editions, feap. 8vo. 2s. 6d. each net. 


Penh AL DINE: EDIE OW 


OF THE 


BRIT LSet FO bs: 


‘This excellent edition of the English classics, with their complete texts and 
scholarly introductions, are something very different from the cheap volumes of 
extracts which are just now so much too common.’—S¢t. James’s Gazette. 


* An excellent series. 


Akenside. Edited by Rev. A. Dyce. 


Beattie. Edited by Rev. A. Dyce. 

*Blake. Edited by W. M. Rossetti 

“Burns. Edited by G. A. Aitken. 
3 vols. 

Butler. Edited by R. B. Johnson. 
2 vols. 

Campbell. Edited by His Son- 


in-law, the Rey. A. W. Hill. With 


Memoir by W. Allingham. 


Chatterton. Edited by the Rey. 
W. W. Skeat, M.A 2 vols. 


Chaucer. Hdited by Dr. R. Morris, 
with Memoir by Sir H. Nicolas. 6 vols, 


Churchill. Edited by Jas. Hannay. 


2 vols, 


*Coleridge. Edited by T. Ashe, 
B.A. 2 vols. 

Collins. Edited by W. Moy 
Thomas, 

Cowper. Edited by John Bruce, 
F.S.A. 8 vols. 

Dryden. Edited by the Rev. R. 


Hooper, M.A. 5 vols 
Goldsmith. Revised Edition by 


Austin Dobson, With Portrait. 


*Gray. Edited by J. Bradshaw, 
LL.D. 

Herbert. Edited bythe Rev A. B. 
Grosart, 

*Herrick. Edited by George 
Saintsbury. 2 vols. 

*Keats. Edited by the late Lord 


Houghton. 


Small, handy, and complete.’—Saturday Review. 


Kirke White. Edited, with a 


Memoir, by Sir H. Nicolas. 


| Milton. Edited by Dr. Bradshaw. 


2 vols. 
Parnell. Edited by G. A. Aitken. 
Pope. Edited by G. R. Dennis 


With Memoir by John Dennis. 3 vols 

Prior. Edited by R. B. Johnson 
2 vols. 

Raleigh and Wotton. With Se. 
lections from the Writings of other 
COURTLY POKTS from 1540 to 1650, 
Kdited by Ven. Archdeacon Hannah, 
D.O.L. 


Rogers. Edited by Edward Bell, 
M.A. 

Scott. 
5 vols. 

Shakespeare’s Poems. 
Rev. A. Dyce. 

Shelley. Edited by H. Buxton 
Forman. 65 vols. 

Spenser. Edited by J. Payne Col- 
lier. 5 vols. 

Surrey. Edited by J. Yeowell. 

Swift. Edited by the Rev. J. 
Mitford. 3 vols. 

Thomson. Edited by the Rev. D. 
C. Tovey. 2 vols. 

Vaughan. Sacred Poems and 
Pious Ejaculations. Edited by the 
Rey. H. Lyte. 

Wordsworth. 
Dowden. 7 vols, 

Wyatt. Edited by J. Yeowell. 

Young 2 vols. Edited by the 
Rey. J. Mitford. 


Edited by John Dennis. 
Edited by 


Edited by Prof. 


* These volumes may also be had bound in Irish linen, with design in gold on side 
and back by Gleeson White, and gilt top, 3s. 6d. each net. 


THE ALL-ENGLAND SERIES. 


HANDBOOKS OF ATHLETIC 


GAMES. 


The only Series issued at a moderate price, by Writers who are in 
the first rank in their respective departments. 


‘The best instruction on games and sports by the best authorities, at the lowest 


prices.’ —Oaford Magazine. 


Small 8vo. cloth, Illustrated. 


Cricket. By the Hon. and Rev. 
KE. LyTrevtron. 
Croquet. By Lieut.-Col. the Hon. 


H. OC. NEEDHAM, 

Lawn Tennis. By H. W. W. 
WILBERFORCE. With a Chapter for 
Ladies, by Mrs, Hinuyarp. 

Squash Tennis. By Evsracer 8. 
MILES. Double vol. 2s. 

Tennis and Rackets and Fives. 
By JuLian MarsHatt, Major J. Spens, 
and Rey. J. A. ARNAN Tart. 

Golf, By H. 8S, C. Everarp. 
Double vel. 2s, 

Rowing and Sculling. 
Woopeatr, 

Sailing. By E.F. Kyieur, dbl.vol, 2s. 

Swimming. By Martin and J. 
RacstER COBBETT. 

Camping out. By A. A. Macpon- 

ELL. Double vol. 2s. 

Canoeing. By Dr, J. D. Haywarp. 

Double vol. 2s. 
Mountaineering. 
WILson. 


By W. B. 


By Dr. OuaupE 

Double vol. 2s. 

Athletics. By H. H. Grirrin. 

Riding. By W. A. Kerr, V.C. 
Double vol. 2s. 

Ladies’ Riding. By W.A. Kerr, V.C, 
Boxing. By R. G. Atuanson- Winn. 
With Prefatory Note by Bat Mullins. 
Fencing. By H.A. Conmorn Donn. 


Price 1s. each. 

Cycling. By H. H. Grirrin,L.A.C., 
N.C.U., O.T.C. With a Chapter for 
on %, by Miss Aayes Woor. Double 
vol. 2g, 

Wrestling. By Water Arm- 
strone@ (‘ Cross-buttocker’). 

Broadsword and _  Singlestick 
By R. G@. ALLANSON- Winn and ©. PHIt- 
LIPPS-WOLLEY. 

Gymnastics. 
Double vol. 2s. 

Gymnastic Competition and Dis- 
play Exercises. Compiled by 
F. GRar. 

Indian Clubs. By G. T. B. Con- 

BETT and A, F. JENKIN. 

Dumb-bells. By F, Grar. 

Football — Rugby Game. 
Harry VASSALL. 

Football— Association Game. By 
CO. W. Atcock. Revised Edition. 


By A. F. Jenxrn. 


By 


Hockey. By F. S. Creswe tt. 
New Edition. 
Skating. By Dovuanas ADamMs. 


Baseball. By Newton Crane 
Rounders, Fieldbali, Bowls. 
Quoits, Curling, Skittles, &c 


By J. M. WALKER and C. ©. Mort. 
Dancing. By Epwarp Scott, 


Doubie vol. 2s 


THE CLUB SERIES OF CARD AND TABLE GAMES, 


‘ No well-regulated club or country house should be without this useful series 


Small 8vo. cloth, Tlustrated, 


Whist. By Dr. Wm. Pots, F.B.S. 
Solo Whist. By Ropurt F. Green. 
Billiards. By Major-Gen, A. W. 
Drayson, F.R.A.S. With a Preface 
by W. J. Peall. 
Billiards. By Jf. 
Double vol. 2s. 
Chess. By Roprrr F. Green. 


P., BUCHANAN, 


The Two-Move Chess Problem. 
By B. G. Laws. 
Chess Openings. By I. Gunesera. 
Draughts and Backgammon. 
3y ‘ BERKELEY.’ 
Reversi and Go Bang. 
By ‘ BERKELEY,’ 


Price ls 
Dominoes and Solitaire 
‘ BERERLEY.’ 

Bézique and Cribbage 


each, Goe. 
3 


, Dy ‘ BEREELEY. 
Ecarté and Euchre. 
By ‘ BERKELEY,’ 
Piquet and Rubicon Piquet. 
By ‘ BERKELEY.’ 
Skat. By Louis Dieu. 
*,* A Skat Scoring-book. 1s, 
Round Games, including Poker, 
Napoleon, Loo, Vingt-et-um, &e. By 
BAXTER- WRAY. 
Parlour and Playground Games. 
By Mra, Lavrence Gommn. 


BELLE S “CATHEDRAL SERTES. 
Profusely lilustrated, cloth, crown 8vo. 1s. 6d. net each. 


ENGLISH CATHEDRALS. An Itinerary and Description. Compiled by James G. 
Gitcurist, A.M, M.D. Revised and edited with an Introduction on Cathedral 
Architecture by the Rev. T. Perkins, M.A., F.R.A.S. 


BRISTOL. By H. J. L. J. Mass&é, M.A. 
CANTERBURY. By HarrLey WITHERS. 4th Edition. 
CARLISLE By C. Kine ELey. 
CHESTER. By CHarves Hiatr. 2nd Edition, reviséd. 
CHICHESTER. By H.C. Corverrs, A.R.I.B.A. 
DURHAM. By J. E. Bycate, A.R.C.A. end Edition, revised: 
ELY. By Rev. W. D. SweetTinc M.A. 
KXETER. By Percy ADDLESHAW, B.A. end Edition, revised. 
GLOUCESTER. B y H. J. L. J. Masst, M.A. end Edition. 
} PD . HuGu FIsue rR, A.R.E. 2nd Edition, revised. 
A.B. Cuirron. 2nd Edition. 
*, Kenprick, B.A. 3rd Edition. 
] CHE STER. By Rev. T. Perkins, M.A. 
NORWICH. By C. H. B. QUENNELL. 2nd Edition. 
OXFORD. By Rev. PErcy DEARMER, M.A. end Edition, revised. 
PETERBOROUGH. By Rev. W D. Sweetinc. 2nd Edition, revised. 
RIPON. By Cecit Hatviert, B.A. 
ROCHESTER. sy G, . PALMER, B.A. and Edition, revised. 
ST. ALBANS. sy Rev. T. PErKins, M.A. 
ST. DAVID’S. By Puitip Rosson, A.R.I.B.A. 
ST. PAULS By Rev. ARTHUR Dimock, M.A. 3rd Edition, revised. 
SALISBURY. B Y oe EESON WHITE. 3rd Edition, revised. 
SOUTHWELL. By Re -v. ARTHUR Dimock, M.A. 2nd Edition, revised. 
WELLS. By Rev. Percy DEARMER, M.A. 3rd Edition. 
WINCHESTER. By Pz W. SERGEANT. 2nd Edition, revised 
WORCESTER. By E. F rRANGE. 2nd Edition. 
YORK. By A. CLurron-Brock, M.A, 3rd Edition. 
Preparing. 
ST. ASAPH and BANGOR. By P. B. LLANDAFF. By Herpsert Prior. 
+ OSE Pe ST. PATRICK'S, DUBLIN. By the 
GLASGOW. By P. MacGrecor CHAL- Rev. J. H. BerNarD, M.A., D.D. 
MERS, I.A., F.S.A.(Scot.). : 
Uniform with above Series. Now ready. 1s. 6d. net each. 
ST. MARTIN’S CHURCH, CANTERBURY. By the Rev. Canon Rout LepcE, 
M.A., F.S.A. 
BEVERLEY MINSTER. By CuHarves Hiatt. 
WIMBORNE MINSTER and CHRISTCHURCH PRIORY. By the Rev. T. 
Perkins, M.A. 
rEWKESBURY ABBEY AND DEERHURST PRIORY. ByH. J. L. J. Mass#t, M.A 
BATH ABBEY, MALMESBURY ABBEY, and Saye y wre cise CHURCH, 
By Rev. T. PERKINS, M.A. 
WESTMINSTER ABBEY. By CuHarces Hiatt. 
STRATFORD-ON-AVON CHURCH. By Harotp Baker. 


3ELL’S HANDBOOKS TO Sennen a CHURCHES. 


Profusely Illustrated, Crown 8vo, cloth, 25. 6d. net each. 
CHARTRES: The Cathedral and Other Churches. By H. J. L. J. Mass#, M.A. 
ROUEN : The Cathedral and Other Churches. By the Rev. T. Perkins, M.A. 
AMIENS By the Rev. T. Perkins, M.A. 

PARIS (NOTRE-DAME). By Cuarves Hiarr. 
MONT ST. MICHEL. By H. J. L. J. Mass#, M.A. 


The Best Practical Working Dictionary of the 
English Language. 


WEBSDER:S 
INTERNATIONAL 


DICTION y.. 


2348 PAGES. 5000 ILLUSTRATIONS. 


NEW EDITION, REVISED THROUGHOUT WITH A 
NEW SUPPLEMENT OF 25,000 ADDITIONAL 
WORDS AND PHRASES. 


The Appendices comprise a Pronouncing Gazetteer of the World, 
Vocabularies of Scripture, Greek, Latin, and English Proper Names, 
a Dictionary of the Noted Names of Fiction, a Brief History of the 
English Language, a Dictionary of Foreign Quotations, Words, Phrases, 
Proverbs, &c., a Biographical Dictionary with 10,000 names, &c., &c. 


Dr. MURRAY, Zaditor of the ‘Oxford English Dictionary, says :—‘In this its 
latest form, and with its large Supplement and numerous appendices, it is a wonderful 
volume, which well mz intains its ground against all rivals on itsown lines. The ‘ defini- 
tions, or more properly, ‘explanations of meaning’ in ‘ Webster’ have always struck me 
as particul arly terse and well-put; and it is hard to see how anything better could be 
done within the limits.’ 

Professor JOSEPH WRIGHT, M. A., Ph.D., D. C. t., LL.D.» Editor of 
the ‘ Eng glish Dialect Dictionary,’ says :—‘ The new edition of ‘© W ebster’s Intern itional 
Dictionary ” is undoubtedly the most use fe and reliable work of its kind in any country. 
No one who has not examined the work carefully w ould believe that such a vast amount 
of lexicographical information could possibly be found within so small a compass 

Professor A, H. SAYCE, LL.D., D.D., says:—‘It is indeed a marvellous 
work ; it is difficult to conceive of a Dictionary more exhaustive and complete. Every 
thing is in it—not only what we might e expect to find in such a work, but also what few 
of us would ever have thought of looking for.’ 

Rev. JOSEPH WOOD, D.D., Head Master of Harrow, says :—'‘ | have always 
thought very highly of its merits. Indeed, I consider it to be far the most accurate 
Bug lish Dictionary in existence, and mnch more reliable than the ‘‘Century.” Fon 
dz ily and hourly reference, ‘‘ We sbster ’’ seems to me unrivalled.’ 


Prospectuses, with Prices and Specimen Pages, on Application. 


LONDON : GEORGE BELL & SONS, YORK STREET, 
COVENT GARDEN. 


50,000. S.& S. 9.03. 
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